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We are happy to introduce the first in a sertes of monographs by
the Institute. The previous publlcations have been Research Repprts
growing out of - the Fellows Program The monograph series will
reflect projects in which the higher educdtion faculty are directly
involved whether in collaboration with other researchers or
independently.

ABOUT THE STUDY. )

1 . ‘ ‘
This study was imitiated under the auspices of the State and
Regional Hx5her Education Center whlch was. eqtablished in 1972 and

"funded by a ‘grant from the W. K. Kellogg Foundation. Of the 35

‘monographs published by the Center since that Yime, 14 have focused
upon the two-year college. The Center, an afflllate of the
Institute, funded this monograph publlc?blon

This study combined case study and survey research methods.

The investigators sought evidence of past, present, and future
practice against which policy implications might be identified.

Dr. Conrad's expertise and extensive experience with cOmputers in
the private sector as well as higher education also is reflected in
“the study.through the added dimension of contrast/comparisqn of the”’
literatures of higher education and the private sector. By looking
at the problems, applications, and developments of the technology in
the private sector, it isupossible to anticipate what will evolve or
emerge in the collegiate sector. This is a reflegtion of the '"lag"

~in adoption/application by the educational 1nstf%utlon as well as a

)reflectlon of the economics and rapldlty of change involved. E,

ABOUT THE INSTITUTE

The Institute was established by the higher education faculty to
provide a focus for®studies in educational policy. It-extends the
emphasis on the policy sciences at*The Florida State University to
the discipline of Education. ’

~ ’

The Institute is dedicated to a mission of research and gervice

at the state, national, and international levels. Four purposes have\,

been identified, including: (1) To focus upon,institutional, state,
regional, and national issues qf management, governgnce, finance,
educational programs and educational services through descriptive and
analytic studies or through synthesizing analytic or evaluative
aspects of postsecondary education; (2) To serve Florida State

, University as well as the State of Florida as a resource for paiacy

‘analysis and research on issues of postsecondary education within
the scope of the Institute's mission; (3) To complement the
scholarly activities of the graduate program. in higher education of

“the Department of Educational Leadership; and, (4) To serve as an

initiator of activities and services intended to assist practitionerss
‘to deal better with-problems'and issues confronting .immediate and .
future dlmen51ons of institutional, operation and/V1ta11ty

M -
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. the computer and its applications in the small two-year collégé.

INTRODUCTION -
~ 0 M ? ’ | '
.‘, - 'ﬂ
Compqtér knowledge 1is now the new literacy. The nation has séent

AR

millions oﬁ dollars on adult education to overcome illiteracy in
reading, writing, arithmetic and other basic skills for liviné; yet,

al¥ost overnight we have a new illiteracy affeéting,the majority of -the

adult population-~computer illiteracy. Colleges, tool are faced with .

-3

this problem as thex seek computer applications to instruction and -
4 L . .

p
administration.. , ° '

A decade ago, small éollgées could legitimately point to the high

~ - . N ”~ 7
cost of ﬁg;dware;gs.their reason for not applying computers. However,

-

declining costs of minicomputers, their availability in ®he used market,
. 2 o
aqdﬁgow the revolutionm in computing prices brought about by

microtomputer technology have brought the costs of computing hardware

down until even the smallest college can find computing pqwer\ N

Iy
~

affordable.

Tﬁg change in status of computers from luxury to basic litéﬁgcy fér

N

college applications has happened so fast thq} relatively little is
\
1"'

known about the impact, espeéiaiiy on small colleges. This lack of
knowledée,’as well as that régarding information systems, has been noted

by vaFious auythors iﬁcluding Adams, Kellog, and Schro;def (1976),

Righman énd'Farmer.(l974) an& Sg.aJohn (1979)\‘ . -

The purpose of this study was {é shed somé_;igﬁt on the advent of

-
©
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‘ N AéBACKCR'OUND -

IS

Luxury te Lite:acy\Niw’ )

scomponents.

 In 1961, there were only about 5,000 etectronic data processing

. - T
sys{éms throughout theﬂUnited States. By 1970, almost all colleges with

.

over 5,000 students had begun to use computers in administratlon while

only 28 percent of those with 1,000 dr less students were utilizing

computers (Mosmann:. 1973: 137) and only a few secondary school systems
~ ‘- “ N " ! .
were utilizimg computers. Even in 1973, Mosmann noted: "No matter how

much a system'does, the‘price tag may be too hjigh (138)." Yet by 1974,
the vision of some was changing. Richman and Farmer projected:, -

¥

."Shortly, it will be too expenslve not to, compute and -universities and

colleges will join other complex.organizations in: obtalning all the

information they need to operate reasohably efficiently" (1974: Q297).
" Few anticipated the magnitude of the computer's invasion of
@ ' : . : .

industr§, the office, education at all levels, and even the home, made

’

possible by the introduction of the'microcomguter to the market in the
: ) e

late '1970's.. Estimates are that 235,000 ‘'schools across the nation now
have one or more microcomputer in use with a projected 450,000 to

600,000 schools using microcomputers b§ 1985 (Walsh: 1982: 32).

,

£ Now, in 19827 there are over 100 microcomputer manufacturers, with

several anticipating sales of over 1,000,000 computers in 1982 alone

3

(Swaine: 1982:  35). These sales will ‘be to businesses, educational

institutions, and homes for euery type of application imaginabie.‘ All

this has been made possible by’ a technolégical revolution that has put
more and more information on smaller and smaller and cheaper and cheaper

I3

IS




. - N . ‘
The small college is now caught between the larger institutions
with their extensive experience in using large scalelcomputer systems

v

and information systems and secondary schools using thousands of

-

‘

. > ’ / R N
microcomputers and sending eighteen year old computer-whiz kids to begi s
r o ’ ’ . -

 their college careers. "

- <

1 " Computers then are no léﬁger a luxury for a colleée of any size,

but ratherNa basic necessity--as bgsic a tool for college survival as

~ ¢ .

the telephone.) Using computers effectively in the collegg environment

0

- and coping with computer literate students requires a computer literate

facuity, staff.,.and Qdministration, with access to adequate hardware ;nd .
-~ . software. ! , -

L4 ’

~What progress has.been made to this end? What is the status of .

computerg¥and information systems in-the small college? *
: . S ‘ . .

‘Evolution and Current Status of Compﬁters and Information System

4 N .

In 1963 there was a total of AOG-cdmputer systems in colleges and

universities nationwide (Kaimann and Marker: 1967) primarily in large (

universities, and ,used for research with some records processing. The
. : b
number of systems, applications, and. options available grew rapidly, but

primarily at larger institutions. By 1970 virtually all univerSities or.

‘ -

colleges with over 5,000 students had a-computer center. The geherad

-

.
[

\\\ : togé,of the literature ofjphat era, even through the early 1970s, was
that use of é«computers in small colleges, especially for administrative
applications, was impractical. However, by 1973-74 hardware

-/ manufacturers began to.target smaller colleges in their ‘advertising and

-

S
‘ ‘ -"national publications for two-year collng§ }ike The Community and C

Junior College Journal begqn;to includejarticles such as the one by
Meyer in 1973 (Meyer: June/Julydl§73; 418—19) thch discussed

- : 7
£ - . LY ke

- 0
=
<




» \

¥ \) ' students. Autﬁors such as Mosmann (1973) began to define areas of

. . computing applicable to the small ollege. These view? of the needs of

student records, rarely more.

In less than ten years, both the Epsilon 1980 Survey (1981: 9) and

©

: .the results of the national survey reported in this monograph document

. ' *
small colleges of less than 2,000 students now utilize computers

extensively, especially for information systems. Both studies féund.
» “
about 65 percent of these colleges have computer support«ggr student

A records processing and over 80 percent have a computeriZed and some

. administrative applications. : .
: ~
¢

Computer systems are applied to the same.type‘of problémé in small
. colleges as in large, though the hardware used and the software desféns
- \ used are often very different. This simila; distribution of A

hdministrative applications regardless of size was confirmed by_;hé

CAUSE 1980 Profile (Thomés: 1981: 126-127) which listed the areas by
» - ,b -,'(‘ RN
rank as 1) Admissions and Records; 2) Financial Management; .3)

Planning, Management, and' Institutional Rgsearch; 4)° Ceneral///

<

E Administrative Applications such as Persbnn§l;Q’5) Other Administrative

.

funcf%dns such as;Alﬁmni‘Records?\ 6) Auxilihry;Sefvices and Logistics \

3 L}

. : . . ; A , .
(tied)y 7)- Financial Aid and Library (tied); and 8) Physical Plant..

" Small colleges, however, have a briefer histery--only about ten
. - « . ‘
. . years as compared to the twenty years of experience of the largest,

N
’

colleges and :iiy@rsities in computers and information systems. This is

]

reflected in lesser number of applications, in less sophisticated

’ -

development of information systems, and a lesser degree of ‘overall

- . iy
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development of computing on campus. This can be seen in a number of
Y

studies in-the literature. The FISCHE 1976 Survey (Hamblen and Landis:

1980) when compared to the CAUSE 1980 Proffile (124-125) shows that the
' v

~average number of applications at small colleges has almost tripled in

»

four yeérs, bringing the small colleges to almost the same number of

¢
. applications as found in 'medium' sized colleges (2,000 to 6,999

Studentig in 1976 but still with only half the number of applications
» 'y 1

found in‘large"institutions in 1980. The Epsilon 1980 survey (Epsilon:

-

11981: '9) reported that 96 percent pf private universities and 90
percent of public universities had computer support for admissions but

only 25 percent of two-year private colleges and &5 percent of two-year

' 3 o

public céllgges had such applicati@ns.
Assessment of level of sophistication is more indirect but can be

roughly assessed using the classifications of Robbins, Dorn, and Skelton

\

(1975: 5-13). They studied thirty different institutions and agencies -

using the case study method in 1975. However, the size and type of ppe

institutions was not reported. They identified four stages of computing

development typical of institutions studied--Initial, Basic,
. -

Opeyational, and Extended. Briefly, thé Initial Stage*has little or no

.
> L4

use or knowledge of computers; the Basic Stage has access to ‘a, compufer

but few administrative‘applications or knowledge. The Operational Stage

has computing used extensivaly for administrative operations apd

' éducational’training, and a computer system manageé-by a Séparate center
</ R ® ) -

»

or department. In the Extended‘Stage; the,compute; impacts throughout

»

! ol : " " . N v ' ’
the Institution, multiple serv1%e types are availa?le, and advanced ~.

administrative information systems are in use or under development.
M * N \ N PR
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Their 1975 study showed "many'" institutions, mostly smalder ones,
y. ‘ - b

e . ’

t » . * !
in the Initial Stage. Others were in the Basic Stage and m@hy_moreLind
D - s Y
or entering, the Operatdonal Stage of "moderate sophistication." This ,
1 <’ . - '

Operational Stage see(é a stable state; for, alfhough the rate of growth
. . . Ty

into it is increasing, very few—"a handful'--are in, or are emetrging .

into the ExtendedeStage.

- ° . N
Using the classifications described, expériences of the -
- {
1nvest1gators of this national study would plaCe most small 1 ge‘g‘
; \

4o

< 2 "-
.
i

(fewer than 2 00 headcount) in the Basic Stage of developmq?
large numbet now struggling to move fromlthe Inltlai’:tage,thig
‘Robbins, Dorn and Skelton fpund, the directiqn is téward the B;é}atlondﬁ
Stage,¥bu€ only a”few:smaYl twngsgr public co%}eggs have ;ét% ca
this plateau. "Even fewer ;re in‘thé EX eﬁQgg Stage of use.i é#%dfidge

"“n.( ’;.

and Tierney (1979) dlscussed two prlvatq,golleges ,%50 and 2,500

students each that are in’the Extended Stage -8

»

' : . [P .
,trade journals, small private colleges, ghen tﬁé& hgve comp%;iﬁgf w

capability, are generally somewhat more advanded in their use of
. . - “ H ’

computer systems than small public colleges. Wesleyan. Univesity a’
. . . . e e

T .

'pargicipated in a highly successful EXXON funded project to i@plement an

advanced MIS, with & plannfngmng éimulafion model called SﬁAﬁ%H. Also,

» . o

. Y . S
Clarkson College of Technology was funded by EXXON to revise their data
base and install the NCHEMS resource allocqfion model. Clarkson has -
o i B

also become one_of the fifst cofleges to providgvall incoming  freshmen .
wQ . - ’ ) i ‘ . . . :
with a microcomputerf(Frengh: 1982: 2I). IBM, in disgussing smaller
(enrollments of less than 4,000) colleges Hefingd as in the 'mainstream'

of education featured threéipgivate colleges andgtwO"puBIic two-year
[ , _ i

'
- ’
"
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. ® . ’ . - ) §
. [ - R %
' i ' !' ‘ ' \" ‘ ' . . P ) ) 1 ‘ ) “/v
. . . . . LT o . . . ‘
vj R . '7 colleges (IBM— 'September/October 1980). These are : . Madonna College, .
. . P IR AR ) .
A { l& . ! * - ‘“-.
- _'Ghtholic, St Olaf College, private; Pierce Junior College, private A .

| i 7
. Ulster County Community College; public; and Arne Arundel Community '

R B . ' - 1
College, puinc "1 w T : ) .

> .

N, d)/qu3? maJor aspect of computing services for small public junior and

. omngnity colleges»iS'the state‘systems for compytlng that are ‘being
. - o ¢ . <

] - — . -

A ‘provided motre and more frequently. Many'sgates (including‘Texas, R
‘ . M Y ’ / N # .
[ . I . ) 5 . N 'Rl, ¥
.Virginia, Wést Virginia, Florida,fGeorgiah Illiﬁois, Kentueky, (North

-

Carollna, South Carolina in the fourteen gtate southern region) provide ‘
[N

.
’ . ‘ . [
~ - . »

some degree . of computing supportuto all colleges withim their systems. -

L - . »
: : oo ., K = .
. This service ranges ﬁr@m_rugimentary~accounting systems to full‘?ccess . .
; : . . -, - * . . / : ’
_to informationbsystems available through iarge state universities.) ¢
. . : iy . : .. . '
. N ’ r - . ) - ’ ) : |
*  The effect of these systems on’ the individual- institutions is X o
. interesting. Due to lack of expertise on campus, ot_inadequate‘ -

. 'ﬁ' [ - 2'!‘* sy, B . . .
interface terminals, some colleges are still at the Initial to entering

o Basﬁc Stage of deyelopment in *their usguof~sebvices theugh software at
- \r . PR ; , :‘
' the Operatlonal Stage (and, Goccas1onally, the Extended Stage) is

— " 7 ) i

'availéblé‘i‘Iw_dther instances, where an,1nd1v1dual of h;ﬁh‘expertise 1s"y”1*

¢ A T
- . - . e Y

y s afflllated with a small 1nstltut10n, the 1nadequacies of state support
l1>‘ ) haye prevénted progréss from th& Bas1c to the Operational Stage o? . ‘g .
k "development. : o ‘>‘ : o . . , R
<. ' ¢ . . "I\ I . 3>, . “ . . ' (. ) : -
_People and Other Problems s : ’ - : o

)‘" N

- - - , v i : e .
P . _ Small colleges began shifting frdm manual o computer®baged
' \

'information'systems'only a few years ago. The literature of the sixties

> . B g -7

o ( LS

. regarding human problems in 1ndustry as a result of‘the introduction of v,

. 4 -

computer based sy§tems are now applicable to the small college vKaimann

(Kaimman and Marker: 1967: 16) described the magnitude of the

- b .
. “f “ s . : . .




.y‘ A ’ a ~ .
. v v

'personpél problemgfi "Without propgf;preparation, personnel will cauée-.

the failure.of every system." .

.t 2
-~

Rersonnel problems have beerm identified as the major ‘sourle of
@ > . A

difficulty in implementing information systems by many authors including

Lucas (1976: 6), Diran (1978: 281), and Kanter (1977). These. .
. * .

-

v ' 2 . .
personnel problems in computing can be classified as problems with ’

personnel already at the college (the users), problems with new data

o \

procésq"g personnel, and problems with coﬁmunidh:}bns between the two
. -8

groups.,

-

.

~ Ones~of the most basic problems involving user personiel is

resistance to change. Resistance to change has a long history from the

-
v N “x

Luddites who destroyed laborésaviﬁg textile machines to those who

v

though¥% the automobile would never last; resistance to computing

[N
-

technology is only one of the mégt recent. Resistance to change is an’
emotional attitude accompanied by fear and uncertainty-—fear of loss of

status because new skills must be learned and uncertainty of ones
. . /

ability to master the new skills——ghese feelings can not be overcome by
logic nor debate. They require a sophisicated plan of action that

comﬁfnes knowledge of both the human and organizational factors.
L -
The data processing personpel are the 'change agents' in this

3
process trained to proceed logigcally but perhaps lacking human

/ .
understanding. As such, the systems analysts often find the slowness of

acceptance’or lack of cooperation by users fruqtgating and tend to

ret?Tn to their own department, thereby redugingvgommunicatioﬁ.' This
S5 . - . #
perception is consistent with the research of Couger and associates

(1979: 6) who assessed university computer mahagers as high in a factor

o

known as 'growth need strength' but low in 'social need' (the need to -
»

b

BN
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. ) i s . Wl

interact with others). As a result of the charactistics that give them

-

technical strength, the& may lack interest, patienceP and understanding
. =

of those véry people--the users--oh which the ultimate success of all

infofmation.systems depends. ) ~ .

L
. L]
-

Another problem tWrt may arise and result in slow information

h »
system development is thaé%o? computer systems analysts becoming more
y - . \ .

. \ . . .
involved with technical purity and sophistication than the enQLiiiflt

.. a spccessful system. Additional problems may result as percelved by

those-already.at-the,pollege when a new group of people with significant

status are introduced into the information power base of the-college. .
LY - .
. . ) . ) ' A
This can disrupt both the formal organization and the ihformal power

.

base.

The problems are bgsiggfly the same between faculty and computer

Fan . - . .
specialists whgh\introducing computers into the classroom. ‘Thgyfﬁculty

view themselves and their world from the perspective of an educational
. N f Al
system which has changed very little in centuries, where the techniques

used and wisdom of teachers that lived over 2,000 yeérs ago are still

valued fér what they can offer today. The computer Speciélists, é;J

however, view themselves and their world(from the perspective of

cohpgting technology which spans only twenEy—five years. The 'first',
B
.~ r ‘
'second’, .and much of the "third' generation of hardware systems, and

-
'

accompanying techniques fill the technological trash heaps while the

latest technology, the microcomputer, is only . a few years old. '‘Almost

. hY

total change every few years is a way of life to the computer

»
.

”~

specialist.
Between such different groups, reflecting the systems in which they

deyeloﬁéd and the persofiality traits that drew them to those separate




¥}

systems, the resultig communications problems are_no surprise. .
he . -

However, a high degree of communication betwgen'the,USer and ipplementer

" of information systéms and between faculty member and computér

3 -

specialist is essential for successful systems.
‘ & There are a variety of other problems facing tHe small colleée in
*edtablishing effective computer centers and information systems. One of |

these is :obtaining and then keeping qualified technical personnel. .

_ Salary?schedules, location, lack of the latest hardware, and job

frustrations all contribute to high turnover of staff——higher'even than

)
the 27 percent annual turnover rate in industry. The turnover of key
) .

personnel can mean. loss of essential knowleage, need for retraining,

schedule delays, and increased costs;’ Where only one or two people

constitute the programming/analyst staff, turnover is most serious.

AnotheT problem area is the 'information glut' that can arise as
- .

documented by Kanter. (1977)° which makes acceptance and use of an )
information system by management even more difficult. This results

because many people, especially computer analysts, define meeting the

A
information needs of management as providimg more information, rather

than 'the right information.' This might be called the 'shotgun'
“approach to meeting infS}mation needs, where detailed data is presented
rather than only the synthesized, summarized information that can be

effectively applied to management decision making.

Policy and"Administrative Issues

The experiences of business and industry regarding policy anfl

management of data processing departments and management information
» + . S’

systems are frequéntly analégous to those of small colleges. The

generality of these experiences was cited by Amadio (1980: 27-33):

)
>z

)
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"No matter how different #n size, industry, application requiremepts or .

¢«
3

geograph{c locations, data processing'departmeﬁts share the‘very same
- ! ) V\

basic needs, problems, and concerns."

As early as 1963, Brandt and Hutchins stressed (Schoderbek: 1971:

274-283) that thgvblacement within the organization, the internal

-
. -

organization of data processing and the level of'manageriél support were

-

major factors in determinihg how successful a system would be. However,

- - A

< . ® < .
thére is no optimum departmental organization nor single set of policies

defining role and régﬁbnsibility._ When that article was written in
1963, many of the policy issues and problems now Being faced by gsmall

colleges were alreadf clearly defined-for industry. These included a
, :

lack of policy, a lack of technical uﬁderst;hding, the &rgapizational

’

level at which the computer personhnel shoyid be placed, and the numerous

personnel issues of personality, interest, and status. These issues had”

changed ver} little when Mosmann anglyzed the poiicy.meeds of academic
computing in 1973 (78-87), and stressed the philosophical, and often

‘ ) -
political, nature of the policquuestions regarding the purpose and role

of computing within the larger organization.

Lack of policy is' cited as a problem more often than any other

’

. policy aspect. Computer\operations call for new policies, for

institutional Fhange. Computer operations are oft%§ in c?nflict with or
dragtically different from established, traditig%al inégfpﬁtional
policies (Robbins, Dorn, and Skelton: 1995 71).' Yet as Bearley
(1978) noted, any organization needs organization wide policies,
structures, and procedures for information m;nagement of which coméuteri
operations is a part.. Mosmann (1973: 80-83) stresses the need for.a

basic policy document to address a lengthy set of quésfions that only

A )
10
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begins witﬁ what is the function of the computing'operation,‘whom does
it serve, and who determines the policies. RobBins, Dorn, and Skelton
(1975: 69-74) also delineate a lengthy set of policy.issues that must

be considered, and' raise numerous questions concerning crifical policy
Y .
&
decisions for aIl types of computing options. In spite of the much

AN

" when decisions

discussed absence of policy statements, they wrote:

about computing are made they appear very much related to institutional:
. - . XY

framework, objectives, and policies, whether they hgve been adequately

articulated or not." 2

®

Whéther a basic policy statement has been defined or not, there is

¢ -

some type of administrative structure. Management by a computer center
director is mest common. There is a growing tendency for this director
to report directly to the President, especially in smaller colleges but

. . .
he or she may now report to the chief administrative officer, business
' e

o

manager, or academic officer, depending primarily on where computer

-

applications were first inititated within the college. Computing center

directors will usually be the chief (or only) technical computing

advisor to the administration in a small caollege. This approach .

-

provides for strong administrative control, fast response to needs, and

" a quick response to technological changes. However, much depends on the

skills, personality, style, and sheer presence of the computer’genter
director, who will gecome, in the frequent absence‘of written poliey, a
de facto policy maker (Robbins, Dorn, Skelton:  1975: 36). In small
co;leges, the computing center Qérector m;st have both technical and

managerial skills for he or she will often serve as a member of the
, .
. R ’ N 4
management team of the college, have line responsibility for comptter )

11
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operations, and have technical responsibility fBr MIS design and

implementation.

RV ¥
- 4 v

An advisory committee of representhtives of user depaftments, the
chief financial officer, and the computing center director is often

effective to assure user involvement and support and an effective

-

policy-review body. The value and,rofe of user committees has been

§o ‘ - .
acknowTedged by many authors. Smith (1980) described in d€tail the role

of a user committee in the implementation of an information system at
»

pne‘large college. Robbins, Dorn, and Skelton (1975: 35) also cited

-
»

M . . p . :
the use of an advisory or users committee in small colleges to provide
guidance for the computing center director. -

Organization and staffing of the small college computer operation,

whether a central computing center, network access, or- other operation, .

b
are similar to that in any sqpll business data processing center. There

is a broad base of knowledge about small business centers as over 55
. "/?t . . @ ’

percent of all computer S?tes are classified as "small," having less

-

than $10,000 per month total expenditures. In such sites, staffing is

B o

skewed toward- clerical aﬁg operationdl personnel——tﬁey are about 65 s

percent of the staff; programmers, 25 percent; and management, 10

o

percent. The programming staff spend about 30 percent of their time for
implementation of new systems, 60 percent for maintenance, and 10
percent for momentdry needs (Amadio:” 1980: 27-33).

The functioné to be performed in a small college center are the

s

same as those in a larger center and include management, communications

%

(user interface), system desigﬁ, applicationg development, maintenance,

programming,. operations, and data entry. Duties and responsibilities

£
associated with each function are commonly documented in computer

i
i‘ .
i
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3 .
management and operations texts as well as trade journals. The primary

digference is that in a small college center, a’single persoﬁ may g
< . a

perform several -functions. The director of the computing center, for )

instance, often manages, handles communications issies, and provides

systems design. One programmer may provide applicatians development,
maintenance programming, and even some operations. Secretarial staff or
computer science students fréquently serve as computer operators and

data entry operators, often on a part-time basis.

Computing Needs ) /

-

.

Few small bollegés have the foresight to seek or the good fortune

" to obtain support such as the EXXON Foundation has‘érovided to a few

colleges.for systems development or to contract with a major corporation
2 ‘¢ ) .

such as IBM to conduct a computing needs analysis as some universities

N '

have. done. What, then, are the computing needs at a small college?
Computing needs of,tolleges of all sizes were defined in five general

categories by Robbin, 3%rn, and Skelten (1975: 16-23). The five

computing needs, each of which is discussed in the following paragraphs .

are: *

-

® computing capability: . .

-

o' computing reliability

° computin@facéess

® control over computing, and

® prestige derived from computing.’ A N\
Computing cap;bility is thé computing need that comes first to mind

in any discussion of computing on campus. Capabdility includes both e

. hardware and software adequate for administrative and instrg;tional

applications. ~Administrative informétion‘sYstems to provide college

R “

o~
[}
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. : . .
management with information at all three functional levels--operational,

~ . o= Ny, . .
control, and planning and decision are a major part of the computing

il
A

capability needed. b T o .
The transactional or operational leve® is the most basic level of

. ’ . N »
automation. It provides support for administrative functions such as

4

payroll or student records; the day-to-day operational activities of an
organization. Synthesis of this data provides control level information
such as financial statements, inventory control, names of candTdates for

graduation, and other information needed to monitor, control, and

a [y

analyze on-going operations at the "middle-management" level. The third
. . . . ‘ .

level of information is that needed by  top management: to aid’ in

long-range planning and policy making, for cdnside‘Ltioﬂ of decision .
= . > ' . .
alternatives (Lawrence and Service: 1977: 27-28).(Kanter: 1977). - ‘

J -3

Information systems have been only marginall& effective at this third “

level, due to the different nature of the information needed--more

external, more futuristic than historical. S a ' ﬁﬁjL

Computing reliability means\the ability>qf the system to function /

-~

as expected. Uéers of several state systems find purchase of their own
. . - ] N
computer system looking more desimable due to reliability problems such

as data loss and incorrect reports. Administrative systems, especially
A L
financial ,and student records, have a high need for such reliability.

Access or the ability to get computing done when needed by the user

is also a significant issue. Administrative systems often can meet .

_their access needs with an overuight response. However, when a small

college is a user on a large system, either state or uniyersity
opérated, their user priority may be so low that during high use
periods, access needs are\nop met satiéfactorily. This is one of the

. . .gg‘

&
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. , . . .
\ . ..

\

X md&? frequently cited reasons for ohtainin the college's own compuEing " o

\- .
facility, with up to two weeks cited as a tyirnaround on low priority

1
. . . Yoo -
jobs in some large systems. : .
o ‘ \] ‘
¢ 4

Access is a major issue in instructional uses of computers. A . 1
. . - AN ! ) .
. microqomﬁuter or out-of-date hardware that is on-campus and accessible ©
PN - ) ) N
N X to.all students is Psually preferred in instruction ove(\a.terminal.to . ’

"
&

. » . . ) ’
an off-campus system, even if more capabilify is available through the . |
. : “ : : . ' : .
. terminal, since access of the terminals to the mainframe is usually

-
-

restricted. ,

. The needs for control and prestige, though not technical issues, . .
- ’ ' i

are Sigﬁificant factors bbth in the initial decision on how to meet
» L] N «

[}
P

computing “requirements, and in the acceptanék and future 'success of thg
- computing}fécility, and its instru_,ionai and information systems.
Control is frequently an issue in an individual institution seeking its “ .
own~sygtem versus being ﬁért of a state inform;tion system and tomputer.%

network. Part of this is the issue of right of access to the

N

3 » .
L . information in a data base when both the information and the service are

.

strong executive leadership among many small colleges contributes

. [y

: . further to control as an issue, as information is réadily available at

the state level through the data base without\presidentiél approval,

.

Control; more recently, has become an issuedeven between wsers and

. 2
computer centers managexs on campus. This is occurring more at large

N
[y

institutions but will be an issue-at more and more small colleges. That

\

is, the user may seek to gain control ovér his/her own needs through an

controlled by individuals outside the institution. The tradition of
|
|
\

-~

Al
in-office microcomputer separate from the mainframe or minicomputer

; s

- elsewhere on campus. The root of this is frequently communication

. - .

EI{I(j . - - ’ 15 ‘E?L o . -0
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. : - , :
problems on campus——among the people--not the hardware. This control

- A\

issue oeccurs @ften within the Student Records area which does not
. . o

uspally direct- the computer center and which often feels that financial .

3
[N .

area processing obtains priority. P
, e
Prestige has been cited by numerous authors as a factor. Brown and

1 Y

t

Luedeke (Ryland and Thomas: 1975: 578) wrote:

Many ofganizations wish to be absolutely up to date’
and te possess the symbols of ultra-contemporaneity. Large,
complex compute{: have long been such a symbol. MIS may ” .
replace the number cruncher as the latest status symbol ....
Some will go out and buy an MIS so as to*be up to date -
without bothering to determine how to integrate the system
within the institution. o '

-

Diran (1978: 2747vwrote: +"A president who wished to be thbught of as

innovative might well turn to MIS ... to build his or her public or
|

professional "image'."

In ingtructional applicationg; prest?gé loomg as a major"iésue‘in ' ’
the éeputation of the instructional program in éomputer infofmation
systems or computer science. Satiquing,thigi eed often means havi;g
hardware that is more z;gstigous, ié., newe;;'more colorful, Eﬂdn ghe
- .

area high schools, or cpmpeting institutions, Two-year colleges

frequently cite large increases in enrollment in computer courses when

newer hardware is installed.

'
4 ) B

Within Fhesewfive areas of computing nééds, each college defines
its own specific needs and priorities. Hardware and software must
then be selected or developed to meet all areas of computing need as

defined if it is to be effective.

Meéting Computing Needs: Hardware and Software

A small college must ‘consider ways of meeting its computing and

information system né§d§ through hardware and software that are

)

o A . B ~
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Ny appropriate to%the size aggﬁpnique characterigtics of the 1nst1tution in

./ 'todays environment. The . hardWare and softw%ré options usually

considered viable today are: . ¥

L S Centralized computing on-+campus via a m1n1computer »
with: : '

"

. a) 1in-house developed software, i
b) * vendor and in-house software, . .
» + €) contractually developed software; o
-~ d) ‘proprietary software packages. . s

® Leasing computér services in a batch mede via an off-
- . campus genter that provides hardware,. software, and \
. ' servicd. The off—campus center might be‘a service \s n
' o bureal jor e~larger institqtion. .
. - ¢ See

oA consortium of small colleges sharing a.central system

c . in eigher: . - ‘
, & . s

a) batch mode, or . : ~
b) interactive through on-campus teranZT;.) L

® Participation in a large, external time sharing network
. (’ such as a state level or university sytem via 1nput/output
terminals or via, computing terminals.
- ' . . X
. ® A larger computing certer operated on-campus as a service
’ ’ bureau for other schools or agencies and thereby making .

the system available to the host college. 4

. ® An internal network of microcomputers that may or may not .
link to a larger system but communicate amongst themselves.

Most of these options were explorad oy'Rbeins,;Dorn, and Skelton in : .
Py 5 - 1975 (33-61) and by Paul J. Plourde and others in 1978 (Schouest and
Thomas: 1978). Vendor literaﬁdré; conferences such-as those of the .

Association for Educational Data Systems, CAUSE, and the National:
oL /

g
Education Computer Conference, popular microcomputer magazines, and

4 other publications describe some or all of these options currently.

&
k]

' The application of microcomputers to the small college environment
is the most recent development. The potential of the microcomputer

meet small college computing needs is'undéggoing rapid transformation

, O r . .
ERIC- - . ¢ TR
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from experimental to possible to almost practical as networking

a

capability is enhanced, computing speeds increése,\and disk eapacity and

¢
, jad ‘
o

-

reijability increase monthly.

\

Losts, Cost Efféctiveness and Evaluatfon )

<

.

The flrst question asked by most small college administrators about

computers and information,systems is "What will it cost”" The question
L !

should be” "Will it be cost effective?" The financial yesources of most
small colleges are limited and.many choices must be made among

competitors for those funds,veach with some rationale for support. The

oy
»

’bcisions which allocate those funds must be cost effeégive..,. they
must do the right things with the resources aVailable. The cost of
acquiring‘lnformation, the use of resources to collect, process, and

analyze data competes with the college'lnstructional program for

7

-

resources, as noted by Lawrence and Service (1977: 68). Yet .the very

. scarcity of resources that causes this competition for funds is part of
the increased need for isformation systems, as noted by Diran. He'wrote

(1978: 7273)

Increasingly scarce resources demand the most’ y
efficient and effective use of that which is available ' N
and there is real need for defensible, and even-

accurate, data when hard decisions must be made. g

To consider the cost effectiveness of compufers and information

L4

systems, the areas of potential benefit must be defined. Kanter (1977)

categorized the benefits of such systems.to business as both tangible
' *
and inEangible,“in{s manner readily translatable to the small two-year
' . f
college. The tamgible benefits include:

® The ability to obtain information previously
unavailable. ’

® More timely informatiom.

18
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oo v
v : ® Improvement in;operational level information.

e ¢ o Abillty to perform analyses not previously <
available. ’ ‘ -

i o
0 .

;\ﬂedﬁctiqn in-clerical load.

"2
.

e .
e Maintenance of a competitive position (ie.,

personalized recruiting ‘correspondence).

N - N

e Aid in management decisian making. .

. N Intangible benefits Kanter identified, ,translated to_the small
a college are:r . " T > -
. . . o ¥
e Image as perceived by ‘the student/ h ;
‘o . .~ applicant, v _ : . .
. « .
. e Prestige. o <

.

| - . '

‘ B N ® Improved student morkle. . . ‘ '
| , . o

. ", ® Management confidence.

There is widespread agr®ement in the literature that computers and

.

information systems provide the tangible benefits cited, though the

clerical load reduction is moré likely to, be an alteration--a shift that.
. ‘ 4 < ‘ . ' J
. D) may increase effectiveness but does not.lower cost.,. ‘ . e

P

student "outcomes" can be measured, information systeims too are '
[y B -~ . & .

difficult to quantltatlvely measure, to "y@gue or evaluate Lawrence

) and Servifi (1977: 65) addressed this issue )
f Does use of these tools and techniques yield . .
better decisions and more capably managed institutions?
As of now there is no definitive answer to this’ ,
question. No one has yet developed measures of . . <
"decision quality" and ‘then proceeded .to evaluate ....'

- . N

Just as educators have long <rgued over how and,even if their
‘ .
| They (68) did, however, indicate’ that there are "tentative indications"

P of better planning and Tanagemenc at colleges where information systems .

are applied.

T

\‘1 . . ' ' .
IC . 19. ~UJ . .
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S TN There are, thén, no definitive measures of cost effectivenegss. '

. , BN C -
. - . -~ . :5 !
. . - R

. Rather; cost effectiveness must be assessed for each‘institution, with ﬁ;
‘ . . . . . - b

- < A the cost of the services prov1déglbeing but one of the factors assessed L.

. Robbins,’Dorn,,and Skelton (19]5: 63) stated this vggy clearly: . -,

a ' . . + 4.0 * . - UA . E i

’ : " The economics of computing morqpver, even if - ' S

. X © well understood at one_ institutién, can not readily be . b S e
-franslated to another. Computer cogts are so' .. - R

. Specifically related Lo institutional size, Qharacter ' _u‘-\ o
objectives, that comparisons between 1nst1tutions Co
become almost meaningless. ; ‘ '.. _— B

o - EON
© .

. . . S . . . i
In spite of this,~comparat1ve cost data are.still -sought, and;.do serve:
. . . A ' -

as a point of comparison among colleges. g ‘ .

’ . . ' ) . ' N
. g : Computing cost may be classified as cap1tal and operating
[} . ' - . et

costs dre one-time costs distributed. over time;- while opera?ﬁng costs'

o are annual expenses. Often when "costs'" are computed by inex erienced e
P = o [t IR
coe LR . o N ‘ 'N-\*

péfsonnel, only . the 1n1t1al cap1tal outlay is calculated resulting in )

[N

gre®s underestimation of’computing costs. Sullivan (l980), in fact, .- -

- v -

. estimated’that the true- annual cost of using equipment is double the. \ -

>

. . & )
. . R quipment purchase price. The investigators' experiences with small - -

- -

) colleges indicate to us that 150 percent@;ather than 200 percent iS»mére
typical for them. o ¢ ) ¢ -

e R e - .

- .

< Capital wutlay.pay 1nclude——depend1ng on the f#*nance- option
: AN
selected and the vendor——hardwaref_software, and facilities. Facilities

' ~
. ~ [

‘include not only the building and furniture but'any terminal occupied -

space or necdssitated changes such as transmission lines, energy

sources, or air comditioning. S " v
-
. . .

M v

\ Operating expenses may include hardwate, software, maintenance;

-

personnel, utilities, supplies, and training expenses. Tbough hardly

. -~ B
calculated as part of the direct expenses, college maintenance =~ -

a
’ o

Q 7 L ‘ o T -
ERIC » - S . ° .
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personnel,  security, and %ﬁerical support are also part of the actual

operating expenses.
LY .
i e ~ ‘Though'surveys“of computing costs ‘abound, and hardware and software

suppliers may be waiting in lin€ with cost data on their services,

»

literatiire. on the evaluation of financing alternatives for colleges
L]

regarding the hardware and softwaré components of capital outlay are
. few. Johnson and Gunther (1980: 249-259) give an excellent treatment

of this issue, citing five funding alternatives that should be priced

"using a cash flow analysis of net present value.. The alternatives are:

. I ;
{ # Rental

® Lease ' - | )
® Lease/Purchase . .

® Manufacturer Financed Purchase
° Extern;lly'Financed,Purthase

z

New hardware is estimated as adequate for five years. Other sources use

»

~

five to seven years, yith the longest‘anticipated use being ten years.
Based on cﬁrrent third party markets and ‘past performanceé, é resale
value of lO‘to 20 percent maximum can be exfected for the haréware._
With continuing rapid techndlogical advances afid declining costs, resale
values can not be expected to ;ise;‘

Hardware and maintenance costs in industry in 1977'(Kanter) were

‘ about 38 percent of tﬁe annual computer center budget. This was further
sub-divided as 46 percent computer,'gz percent pgripheTals, 10 percent
i communications ha dware? and 10 perceqt data entry. The hardware share
of the budgég/;;fiontinuin to gécline as ;eported in the CAUSE 1980
j/hhihh reported hardware costs of only 28

Profile (Thomad: 1981: 8

percent of the administrative computing budget among its members.

=

21
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Personnel costs are perhaps even more crucial to a small college

where the,expeftisé‘neiifd'is lacking, but where the high salaries and
high turnoyer of skilled-data processing personnel is pew. In 1977,

personnel costs in industry weré already about 52 percent of computer

N y

center annual expenditures and rising. This was confirmed for education
in the CAUSE‘1986 Profiles (Thomas: 1981: 8) thch reported- personnel
costs of over 50 percent of the computing budget among its members. The
1980 INFOSYSTEMS salary .survey (Keller: 1980: 42-54) revealed that the
tost of all dataAprocessing personnel is still rising about.’/ percent
per year. Salaries for daté processiﬂg managers industry wide averaged
at $28,548, with infgrmatibn systems managers averaging $39,832; Such
Salafies a;e;usually off—the:scale for small college faculty or
administrators with comparable formal traininé who Qould garn an averagé
. . - o
of only about $20,000. As a result, small colleges face one of their
major computing probiems in attracting and retaining qualified top level
data processing personnel with the salary restrictions‘they_have.
|
What does all this aaa up to in terms of the institytional
operating budget? Keller cited for large universities, data processing
costs of 4.6 percent to 6.3 percent of the totai operating budgét;
Kehl's (197§) data, when calculated gives 1.3 to 3.5‘percenE. .Baldridge
and Tierney (19792 reported that.NanA found larg; institutions had
computing expepditures of an average of 2.3 percent of their opQrating
budgets in'LébB: The CAUSF 198C I'rofile (Thomas: 1°81: 7) ré;orted.
tgat'about 75 pergent of all CAUSK memperws spend between 1 percent and 4
percent of their total Opcfuting budget on administrative~compu€ing

)

only. “Over half of the tworyear CAUSK ingtitutions report expenditures

20
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of 4 perceht or more. Robbins, Dorn, and Skelton (1975: 2) reported ,
¢ . : .

computing as 2 to 4 percent of a college's“operating budget.

“

Part of the fluctuation ip data-is due not‘only to real
_differences, but to variations in what is or is not included in the cost
figures, such as a share of the capitdl outlay, data entfy costs,
utilities and federal outlay. Individuwal institutions are highly
variable in the way}in which such costs are allocated, making comparison
difficult. Thomas (1981: 49-50) gives an excellent analysis of the

difficulties in comparing administrative information syséem'budgets

[ -

between colleges.

w

Réason he cited‘include: . .

® difficulty in apportioning cost between -
academic and administrative ,

® differences in department charged for services,
whether computer department or user, including
supplies -
AN - .

® differences in methods of hardware procurement

® Jdifferences in methods of software purchase and
charge.

’




STUDY ‘DESIGN

The Issues ) 1

To shed some light on the advent of the ¢omputer and its

'

applications {fi the small two—year_collegé, a series of questions for

7
analysis were formulated and study methods defined to respond to those
issues. The questions of inquiry which are addressed in the Results
section that follows. are:
© ® How have small colleges planned for-and procured
computers and information systems? R }
: v ) .
® How are computer centers and information »
systems governed and administered?
. ® What hardware and software are used and wha
are the policies and costs associated with the
systems?
k\ /) ® What are the status akd priorities of Administrative

Information Systems?

® What are the current instructional applications
of computers? :

® What is the role of people in computer based
information systems and what 1is their attitude

about computers on campus and in the classroom?

e What future possibilities for computer information
: systems are practical for small colleges? .

e What will be the role of computers in the small

college in five years and what are some of the

ramifications of that role?
* s

To answer these questions and discuss issues relating to them,

information was sought from a variety of sources, including educational
literature, technical literature, a national survey of small colleges
conducted to provide statistical information, a series of institutional

cabe studies conducted to provide a deéﬁér understanding of the issues,

and the experiences of the investigators in over five years of working:

LA
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.

with colleges to introduce or improve their use of cémputers and

information systems.

. o

P

The National Survey o

A survey was conducted of all accredited publ%c, two-year colleges

with membership in the American Association of Community and Junior .

L Colleges (AACJC) witha headcount as of fall, 1979, of 2,000 or less.

This .survey was designed to respond spatistiéally to many of the study
L . . . -

questions listed,-especially to determine the current status of computer

y

services and information systems, the role and method of governance of-

\
Id

computer based information systems in those colleges, and the policies

affecting them. Using the AACJC Directory (1980) as the guide, a study

‘set of 287 colleges was identified.. ; .
The procedures utilized in conducting thg study were:
® Determined ;nstitutions to survey.
L4 Develppgd survey instrument.
® Evaluated Surve% by sending to a sahple.
- ® Revised survey.
® Mailed 53rve§ to all colleges selected.
1 Foilowed up on non-respondents. . -

® Tabulated results using a computer based
procedure. “

® Analyzed and repogyted results.
From the initial group of 287 small éblieges, a total of 172 )
colleges or 60 percent responded. Of these, 165 or 57 percent of the
iniéial group provided survey results shitable for»analysisx Of this
165, 80 percent or 131 reported'some type of computer'services.

To respond to the questions of this study, the 131 were tabulated

7 and analyzed as a total group, those declaring that the state provided

25
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-

computer services to them were analyzed as a group, and those describing
their system as a '"Management Information System" were also separately

analyzed. . : \' .

-

Institutional Case Studies

N

The second part of the \study utilized the Case Study approach
documented by Best (1977: 118-119) and Van Dalen (1966: 218-220) to

investigate intensively the development and effectiveness of computer

based information systems and other applications of computers at a

carefully selected sample of colleges. The objective was to study

several exemplary institutions to analyze-and define those factors

contributing to- their syccess, as well as factors inhibiting computer .

~

"applications, and to énswer the study questions given previously.b

0

Five igstitqﬁions’were selectéd from Southern Regional Edulation
Board (SREB) states after céntacting the office of each SREB s;;te
administrator of two-year colleges as listed in the AACJC Directory
(1980: -69—71). Each’offité was requested to identify the colleges
within their system from the set of small, two-year publ}c institutions
5éfined:for thg national survey that 1) had computer based information
syétems the longest time, %) had computerized‘the most subsystems of a
typical college information system, and 3) had the most comprehensivé
management iﬁformation system. From the resulﬁing‘subsegj five colleges
werg selected for study to give sroad geographic representation, varied
appro?ches té meeting'computing needs, size variation within the
parameters specified, and varying degrees of state participation in*thd
systems. The five selected were believed to provide a_ broad picture of

» J

computers and information systems effectively applied within the small °

public, two-year college.
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. RESURTS

- Planning and Procurement for Computers and Information Systems
The need for planning for computer supgﬂ%t and information'syétéms

. is no less crucial in the small college than the large. Unfortunately,

.l
-

small colleges often do not formi#lly plan for overall college N
N Y . .

.

development nor for computers and information systems. This fact is
.- reflected in the literatute and was evidenced even among the exemplary

colleges identified for case study. Long-rangé, written plans for

1

4

information systems, and computer center development were prepared in

only two of the five case study institutions. Furthermore, in these two,
. | \ . '

state guidelines required their development and gave some guidance as to
. &

content; in other words, there was strong state leadership. Another

.
. . . startling fact was at the tyo colleges whose primary :computer . -
application was instruction, there was no documented plan, long- or

. L ” )
short-term, for computer center or information systéﬁs development.

Hence, planning among these most advanced institutions existed only

where administrative applications were primary and where a strong state

&

role was present.

N

When examining the planning prevalent at the case study college
with the most effective information system and institutional program, it

wés found that the President and Computer Center Director had worked

[

'S

cidsely together to plan and softly "sell" the plan to the rest of the

'college as they progressed. The combination of strong sthte-éupport and

. . . N
leadership, trust between the administrator and technician, and a

. = )
concerted effort to develop valid plans produced a system effective both

. <
, for instructional and administrative applications. ’ ’
P t

A

L @ o 20




‘were provided by local sources. Two colleges sought outside consultant

[N

. .
4 .

Appropriate planaing requires a thorough understanding of state

and/or local procurement policies and options available. The national

survey attempted to determine the procurement policies and options used

nationwide.. The national survey showed that System proCureﬁent policies

R

a

are to buy hardware in 62 percent of the colleges,-lease or,
lease/purchase in 23 percent; lease time on a system at a separate’

location for 15 percent, and share a system with another college for 18

”

percent. A total of 28 percent use a.combination of methods. States
regulate hardware purchase in 44 percent of the colleges but only 14
percent have any regulation of software developﬁent. Bid laws and

general purchasing guidelinés are provided by 53 percent of the states.

Procurement inclu@ps many steps, requiring technical eXpertise,

legal expertise, knowledge of the institution, and financial expertise.

-

The small college operating alone faces many problems for which it may
be lacking expertise. Many of these problems‘are remaqved yh;n the small
college works closely with a state fwo—year college office, witﬁ several
other similar colleges, or has exténsive assistance from.other sources.

In the case study colleges,-four of five worked with state level offices
4

in defininé system spegifications. One of these assisted the state in

defining criteria that could be used throughout the State two-year

-

~cOllege system fdr benchmark standards, bid evaluation criteria and

procedures. In another, the study’college and several other small

two-year, and four-year colleges worked together Eo'develop hardware and

.

systém software specifications that they all shared. Local communities

were involved in the hardware/software procurement process in two case

IS

study célleges because part or all of the funds for purchase or lease




at the case study colleges included availability of_similar

"~ typically is%madeﬁ%y‘several people of varied backgrounds. This ~

\

assistance (non-vendor) to review their needs and develop system L Lo
sﬁecificaqions, including specific hardware suggestions.
- ) . 3 BN ’

s considered in seieqting sys;ems: As-

Therée were a numbér of ﬁactor

might be expected, all case study colleges considered hardware cost and

T L

conformity to bid specifications in selecting their systems. However,
availabilirty of administrative informatlon systems on the hardware was
considered by only two of five colleges. ¥et all three colleges that

replaced Fhe hardware on which they had operational administrative

systems rewrote and/or obtained new administrative software--none " s
~ . x N

converted the major software systems previously in use! This apd state
regulations pertaining to softwaré in only-l4 pefcent of the national

survey colleges show clearly that' administrative software is not being

"' s s s I3 3 > N
considered in the initial procurement plans and decision .in anything

proportional to its cost and value. Software has already become the’

-

most expensive component of system acquistion; with still decreasing
hardware costs, the software cost share, whether in deveLopment or

acquisitian costs, will “eontinue to grow.
. . .
In three of the five case Study‘colieges where the computer

n

information systems or data processing curricula were the major reason .

for obtaining the system technpologically up-to-date equipment was a

major selection factor. Other factors considered in systems selection

installations in the area and the quality and acEessiblity of

- v
~——

. . .
maintenance support by the vendor.
o

According to the national survey results, the sefbction of systems
2

includes the head of computer services in at least 62 percent of”the

3

-




“ o~ ‘
colleges. Either a special committee or the college executive touncil,
make this choice in 55 percent. Presidents were directly invalved in

- 2 ~ ' .
the choice in only 16 percent of the colleges. ‘ .

-

Governance and Administration

Small colleges are only now facing the issues of the role and

* purpose of computing, its organizational level and requnsibilitiés, and
a variety of other issues that were clearly defined for industry twenty

. " years ago. Computer Operations are often in confldict with or
drastically different from established, traditional institutional f?
. . . ' 1
elements and, policies. There are no departmental organization standards \l
Ay . N { ~

-

- nor a definitive role and responsibility fox the computgr center and
.~ staff within the small college. Brandt and Hutchins, writing in 1963

\

N about computers in industry (Schoderbek: 1971: 274-278), stressed that

! placement within the organization, the internal organization of -data

. . .

processing, and the level of ‘managerial support were major factors,in
. ¥

determining how successful a system would be. These issues are still

L}

N /
crucial ones.

B .
v

The national survey of small colleges showed that they are yet
uricertain as to the most effective level within the organizgtion for the

head of computer services. Fully 37 percent regarded'tﬁe position as

>

head of computer services as only professional Suﬁﬁort, and 17 percent
regarded the poéition as &nstructional. The position is considered

administrative by 53 percent, of the cdileges. The total of over 100

»

v
pertent results from the dual role--both adminidtrative and
4dnstructional--assumed 6y 10 percent. In the Thse study colleges, a o

“ - - ~

similar spread was found--one position was professional support, two

&

v
L

N : were predominantly administrative with policy input in areas other than s
@ - ‘ . ,

Ju




computer operations and instructionﬁl Division Chairperson

v

d ) responsibility and two positions were predominantly instructionar.

-
)

—

According to the national survey results, computer services are
placed within the administrative s&ructure as shgwn“in Figure A, with
only 10 percent reporting directly to the President. The chief fiscal
officer has the computer center uﬁder his/her control in 44 pe;cent of
- ) the colleges. Ih the case study colleges; one reported directly to the
President, the other four at the‘next lower administrative level. Of -~

these, one reported to the Administrative Dean; one, the Financial Dean;

o ‘ : *
two, the Occupational Instruction Dean. One college had an)unusual
split of responsibility, the instructional head was responsible for A
computer opefacions but did not officially supervise the administrative e

programmer. Rather, the programmer reported to the Business Mandger in

a staff position.

: .. ;
. . FIGURE A }
\ - : |
. " ) i
\ The Administrator Over Computer Services

Percent of 50 .
National : L4% . R |
Survey " 40 |
A Respondents . N ’ .

Reporting to 30 ’
Officer Noted 21% , |
20 ¢ |

. 13% /
. 1 N 10% - .,
, 6% . 6%
q ) 4
: |
Business Student Academic Presfdent Development Other |
> . Officer Services Officer or CEO or .
' Officer ’ Administrative
Officer
v - .
\‘j -
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bAUSE recently completed an information systems profile of its

!

member institutions (Thomas: 1981). This profile‘included 11

-

small;"

two-year colleges where small was defined almost identically with this

.

study--that is, colleges with up to 1,999 enrollment. The CAUSE profile
of small colleges differed in many respects with results «of the national

survey/é;nducted for this report. CAUSE reported 18 percent of the
N 1 .

heads of computer services repof?ing to the President, only 9 percent
féporting to the Chief Business Qfficer, and 27 percent.repbrting to the

Chief Academic Offdicer. Both the small sample size in the CAUSE report

)
and’ the Segective natureé of that sample-;membership in a "professional .

association for development, use, and management of infbrmation systems .
A

. , )
in higher education" ... contribute to the differences observed.**

According to our national survey, the role of the head of computer

services in policyymaking runs the gamut of 85 percent that partibipate

N
'8

in setting policy regarding computer services and 41 percent that

-

R . L L '
participate in setting poliey in areas other than computer services to

15 percent that do not even participate in establishing computer

»

services poliecies. Within the case study colleges, the head of computer
services tended to be more influential -than the national Survey'results

would indicate. Without regard to whom they reported, they acted with a

high degree of autonomy in operating the computer center. In the

\

judgement of the investigators, factors contributing to this include the
frequent dual réporting thannels which leave the head of comﬁuter

services more autonomous than over—supeivised, the technical nature of
\ .

the position coupled with the high level of computer illiteracy among
' o
R ¢ R .

other administrators, the atypical personality of ths director of

4 .




..

. computer services as‘compared-to educators, and a proven record of -
. ’ [ i ! N ) 1
performance in the position. .
3 / . )
. Staffing patterns naturally wary from college to college but at the A

. : , . . ‘ .
. ' %ame time they reflect the college's commitment to and understanding of P

computers and information systems. Total staff, including the head of

computer services, working directly for that office in any capacity was
reported in the national survey as 2.74 avéfage'full—time equivalent,

varying from one to over six, as shown in’ Figure B. These are

N ’

distributedupver”several different job categor®es, as shown in Figure E}

with data entry operator the most tomdpnly repgptéd position. The CAUSE .
. ; - ; , ) |
survey of staffing (Thomas: 1981: 33-40) covered similar but not

: -
identical job categories. Data efitry was not one of ‘the categories used

t

so it is unclear where this position would have beerf reported.’ However, X

y
Y

. a much larger total staff size of.5.6 was reported by the 1l two-year

, ' - ! )
CAUSE members, once again showing their more than usually supportive ¢ R
. ' - . . § M

role toward information systems.

’ ’ -

Small two-year colleges are attemptipg to operate their computer
~ % | . . . '
centers with primarily entry level people--computer and data entry

operators, according to the natiqnal s;rvey. There are an average of
~1.32 oﬁerations pérsonnel to .53 analysts/programmers whereas the total
CAUSE profile of college and university againigtrative systems gta{f
showed a slightly higher percentage of analysts/programmers than
o operations personnel. The inves£igators postulate a number of Yeas
forhthis Situation in thé small two-year colleges—-including low o .
salaries at the colleges, lack of understanding of the needs of data

- %

processing professionals, less than recent hardware, deliberate cost

- - i

. “q cutting strategies, and lack of understanding by the two-year college

i \,{Lj t

R
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Aruitoxt provided by Eic:

Percent of
Respondents
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Staff Noted,

Full-Time
Equivalent

i FIGURE B °
. A}
) Total Number'of Staff in the Small College "
Computer Center as Reported on the National Survey

30 ) :
28% -
26% .
25 - .

15 . S ®
oo 11%
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1 2 3 b5 6 Over 6

Full-Time Equivalent Staff of all Types -1.“
in the Computer Center p—
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_ ' FIGURE C )
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N +
Number of Full-Time Equivalent Staff in the
Small, College Computer Center by Specific Job» Type
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O

administrgtofé of what improvements analyst/programmers could bring to
the systems. The implicatidns include a) the college can anticipate a
Bigh turnover rat;T\“b) the college is not likely to fully utilize its
computer syskems capabilities, «c¢) thé need for careful operatiops
documentation is essential, and d).Proprietary software packages -could
imprgve the viab}lity of the current staffing patterns. |

In the case étuéy colleges, the heads of computer services Spént
only about 25 percent of their time in that role, the feéf as instructor
or cdllege administrator. The more formally educated directors applied
‘less time to the role ghan those with lgss formal educat;on. All five

had as many or more analyst® or programmers as operations personnel, a

ratio similar to the CAUSE profile. Three of the five used Studeng\
-

-

aides as operators, especically data entry PREFALOTR;

The Systems: Hardware and Software i ? T

After planning for and procuring a system as described, what

r

Bardware and software 1s the small college likely to have?

Hardware. The nationél survey of small collegés requested the
manufacturer and pédel of the computer system{s) used, to which 113
colleges responded. In additién, systems were identified as "batchr,
"on-line", or "both". Figure D depicts the distribution of hardware

manufacturers. Some institutions have access to both large mainframes

-

and lgcal capability--all are included. Several items of note are: .

e IBM is the major supplier of hardware at 26 percent
of those reported, but this includes everything
from the IBM 1130 to shared-access to IBM 370's
and newer IBM mainframes. The IBM system ,
most frequently identified was the IBM System 34
which accounted for almost 7 percent”of all small
college systems. : ' .
® DEC, with 19 percent of the market, has primaridy
PDP 11's of various models located at the colleges.
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DEC hardware was identified as part of the main syStem by
only one of the multi- organization systems.

* No othey vendors were wuniformly distributed
&fionwide, but were selectively located, usually
by' state. This is primarily the result of state
systems or state regulation. For example, all TT
systems reported were in Georgia; all Olivetti's,
in North Carolina; all MDS terminals in the South
Carolina system.

Use of microcomputers in administrative information

stems was heing tested at three locations, but
‘this number will increase rapidly. ‘

State or'university systems shared by the small
colleges included IBM, HARRIS, CDC, and Amdahl,
with IBM systems reported most often. -

‘At least twenty different hardware manufacturers

were represented among the 113 colleges providing
this data.

"FIGURE D

.

. i -
Types of Computer Systems to Which

. s Small College Have Access By Manufacturer
26% e
25 .
. TN
20 .- ' -
19% : ‘
15 . '
10 '
6% 6% 6%
- *
5 ) 5% .
4% 4% 4%
\ 3%
2% 2%
0 .
IBM DEC BUR Harris OL* MDS (DC NCR TI HP HON* MD*

Manufatturers Reported with 2 perceat or moré of the
Systems, ’
Note: iiight other companies were represented,. each
with less than 2 percent of the’market.

'
[N

(* pL=Olivette A-7, HON=Hgneywell, MD=Microdata).
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In comparing the results of this survey with other current
literature,  the following observations were made:

. ° éAUSE (Thomas: 1981: 89-118), in studying

. its membership of all different types of
institutions, also found IBM the leading
supplier with 37 percent and DEC second with 17
percent of ‘the computers reported. DEC computers

- were reported most often by two-year (21 percent)
and small colleges (23 percent), results that are
very consistent with this study.

7 . “
® CAUSE also found that small institutions reported

the largest number of systems “in the "other"
category, ie., n@t among the top ten, as compared
to larger institutions.

u

~

4 ,
In analyzing thesSe results, much consideration was given to the

reasons for the large number of vendors represented at only one or two
<'

L] o & o

colleges natdonwide. Some of the factors that contribute to this are:

rience by small codlege personnel with

Puter systems when the choice is being made, oo o

-,

® lack of consideration of'applicétions"software
in the procurement decision, and

® hardware bid winner selection based primarily on cost
with little or no benchmark analysis.

Among the case study colleges, only major manufacturers werg

‘A\,

represented, with IBM systems at or available to three, DEC PDP 11's at
b A "
two, and one of them also with a UNIVAC BC7/7OO accessing an IBM

,

mainframe. An interesting observation is that this UNIVAC system had

recently replaced an IBM System 3 for cost reasons only. Hence, four of

the five case-study colleges had an inhouse minicomputer only. One had
‘ i

an inhouse minicomputer plus access to a,staté network system. Four of

-

the five had both on—line and batch capability, one batch only. 3,
Among the total national survey respondents, 34 percent reported ..
batch, 27 percent on-line, and .45 percent have both capabilities (about
s

“

6 percert responded to all entries). The Epsilon survey (1981) of all




.
eolleges in the NCE Education DireEtorx\reportéd very similar results of

30 percent batch for two-year public colleges; 44 pércent, on-line; 22
percent,.both. Both studies show that about one-third of two-year

colleges, all sizes, are still in the batch processing mode only. This

o

o

means card or .diskette entry without on~line(terminals—volder barddare./
As Fhe case studiés show, better use will me#ﬁvmore on-line, interactive
" . systems. ” This is 6ccufing as hardware is replaced. Since the average

number of years the national_sufvey colleges had had their own computer’

i
-

services was almost six years, the 66 percent with on-line capability is

- -
t

most impressive as few could have afforded that capability six years

- ¥ ago. Use of tﬁé on-line capability may not yet be very sophisticated,

as Epsilon reported (81: 7) that less than 20 percent df two-year
C g .
colleges admissions offices could conduct- "inquiry file maintenance."

Observation hy the investigators confirms thqt such capability is only

noy being developed at many two year colleges. ~

Software. Of thé national survey colleges, 58 percent developed
some or all of the applications used. Another 40 percent use
applications deYeloped.in~State, either by other colleges or state
systems; 19 percent purchased applications from the hard;are vendor; and

I'd
22 percent purchased proprietary packages from software-developers,

-

Figure E lists in descendfng rank order the software sources identified.

38




FIGURE' E

Common Applications Seftware Sources
t

Sources

Internal Development

Other Community Colleges In-State
Other Community College Out-of-State
University Systems n . .
State Systems

Hardware Vendors . '
Proprietary Software v

[ 4
- ‘
f - |

* (In descend{;g'order of frequency referenced.)

Of the 44 colleges receiving computer services . from the state, 75
percent reported using s3ftware developed by other in-state sources;

*

'only 38 percent had developed part or all of their own software.
=~

Software, then, is provided in most cases along with computer accé by

~

"

the state.
Similar results were observed among the case study colleges where

the state provided some software assistance in two of five cases. One-
iR .

- was a complete state system with software on a central mainframe

accessed through the local minicomputer; In the other, the state’

4

coordinated financial éystem develdpment? then provided the software to
all state two-year colleges. Two colleges independengly sbught
software——one purchased a proprietary package for student records; one
égtained a,financial package from another‘in~state college. Only one of
the case étZdy colleges used no software from outside sources, the case

study college with the least administrative software available.

An interesting ob%Frvation regarding software development is that

all five case study colleges that had upgraded their hardware in the




) ‘ )
last few years had completely replaced their applications software at
Ce

the same time ... none converted software they had on earlier hardware.

None of the case study colleges were yet utilizing true data base .

. -

.
systems, except as part of the state system in one case. This is

L

consisten't w%th survey results and observation which indicate that few

of the minicpmputers used now have data base software available from the
hardware‘vendor and that most of the per§onnel in small college computer
centers do not have data base training. The languages used for in-house

software development among the® case study colleges were RPG I, COBOL,

Bl

and BASIC. -

Administrative Information Systems . ’ .
, ‘ -

The computer services®provided at the pational survey colleges were
p P ) \ y 8

61 percent administrative and 35 percent instructional, with 4 percent

typically in leased services or community service. The functions were .
rated in priority among the categories specified in Figure F. Student
Information Systems, Computer Information Systems'InStruction, and

Financial Systems were clear priorities. Surprisingly, over half the 2

LSurvey colleges considered instructional support and library systems of

such low priority that these igems were not ranked at all.




FIGURE F

Computing Priorities in.Small Colleges

* r
Priority Application
1- Student Information Systems
“ 2 Instruction in Computer Information Systems
or Data .Processing

3 Financial Information Systems-
4 o Other Administratiye Support Systems
5 . Instructional Support, including Cémputer

, * Assisted and Computer Managed Instruction
6 Library Information Systems

"

The case study colleges had a Somewhatkdifferent profile.
Instructional ‘applications varied from O percent on the-state_network
system to a high of 70 te 75 percent in the two colleges fo; which

~ ‘ instruction was the primary purpose of syptems procurement. The one

- collége on Q%tch hardware applied 75 percent of its services to
administrative applications. Two collégés had majof a%tivities“in
providing outside services--30 percent of computer time at onéi 62
percent at énother. These services were major factors inmfinancing the

"systems. Administrative applications, then, at the case study colleges

wére 25 to 75 percent, for an average of 42 percent.

' Major administrativ; systems (the nextvsectisn will discuss

instyuctional applications)'were subdivided intofapbf?cation§ areas that

the investigators' experiences indicate are likely aﬁblications in the

small public two-year college. 'Major areas were addresgxgﬂ;ther,than

.«

more detailed applications in the interest of survey brevity. Figure G

- presents the major systems and applications areas, listed by the

41




. > percentage of survey respondents that have such computer applicétions
available. /
i FIGURE G
Computefized Applications Available
f
+ System/Applications Percentage of Respondents

Student Information System'

Student Registration and Add/
) Drop Processing - 80

. Admissions Applicétions and Student

Master File , S 72

‘~~ Term Grade Analysis of Students \\\\
. (Records/Réports/Mailers) Tt 69
" Student Class Schedules/Locater ' ' 66

Student Transcript Records

(Term or Total) b 58
C-/ -
- , Alumni Records and Followup 25 .
Graduates Followup 24
Applicant Followup (Recruitment) 22
s
Dropout Followup 17

-

Financial Information Systeth

Payroll . \ 4 62
" Budget ‘ D © 57
Annual W-2's - 53 :

Subsidiary and General Fund Ledgers i 50
Encumberances/Accounts Payable 49

Social Security Reporting 48

Cash Receipts ’ 44

: . Financial Audit Trail 44

Consolidated Balance Sheet 42

~




Complete Financial Reporting

Bank Account/Check Reconciliation

Financial Aid Administration

d

Grant' Recipients and Awards

{
Scholarship Records

Academic Information System
! 2

Faculty Grade Distribution Analysis

Support for Preparation/Printing of

Class Schedule

~Academic Advisement

Cataiog Course Records

Management and Institutional Research

Instructor Class Load and Production

. Analyses. L

Enrollment Statistics--Students/Programs

Profiles of Student Cﬁaracteristics

HEGIS Reporting

Facilities ,(Utilization Analysis

Profiles of Dropouts

Program Analyses (and Costs)

Auxiliary or Logistics Systems

Equipment Inventory
" Facilities Inventory
Bookstore Inventory

Library System

All Applications

s (less than)

41

32

40

37

34

25

54

53

41
29
23]

13

43

30

12 » %

»

10

" -

The case study colleges, as would be expected, had a higher r~

percentage of the applications computerized than the national survey

f.
43 o

.
Y




population. While 80 percent of the national survey respondents had

computerized the Student Records g%plications of Admissions, *

«

Registration, and Grades, all of the five case study colleges*had §uéh
applications. Though four of the five colleges had on-line capability,'

r N
only one had implemented on-line registration.
L] "

Also, all five case study colleges had implemented complete;j’
financial system Yeporting whereas only 36 percent of the national
survey calleges had complete financial_rgborting. Again, hovever, only
one case ‘study college had on-line iﬁquiry into these records.. Ho%ever,
even the case study collgges had much more sporadic implementation of

» o
Academic, Research, Management, Financial Aid, Auxi}iary,’and Logistfcs

>

systems than of Student Records or Financial Systems. Various

’

applications from these Systéms were available though none has all

applications consideréed in these system areas.
The national survey respondents were asked to assess the level of
sophistication and completeness of their administrative systems as a

‘'whole. Almost 24 percent assessed their systems as an "integrated

management information system,'" with another 25 percent assessing theirs

as "comprehensive subsystems.' Fully 47 percent considered their

systems only "a collection of\separate applipétions.t
Though more sophisticated than the typical college in.their
information systems, the case study colleges all viewed their systems as
still evolving--but comprehensive subsystems. One had access to a
Management Information System (MIS) provided by the state community
Ve
colleée system. One of the five had begun to implement a Data Base

Management System with the objective of developing an integrated MIS.

Also two or 40 percent already have word processing, with another

<

Wi J.




college having word processing equipment on order. (Word processing was

not assessed in the survey.)

The CAUSE Administrative Systems profile (Thomas: 1981: 126-128)

ranked eleven indepeﬁdent application areas similar to those of.this

-

study, but for all two-year college members of CAUSE regardless of size.

The applications distribution identified by CAUSE, though™dafermined

4,

differently, was very similar to that of “the national survey results;
L4 ’
that is, 1) Admissions and Records (includes Student Information and

Academic Tnformatién), 2) Financial Information, 3) Planning,

&

: ,
Mahagement, and Institutional Research, and 4) General Administrative

Service. This ranking was found in the CAUSE study for all different

\
college types studied and is consistent with the results of this

national survey.

Though there are many different appliéations packages in use, both

- -
“the national survey colleges and the case study colleges reported a need

to develop or to replace existing software in SOA@ areas. Financial Aid

4+
Administration Systems lead with 46 percent planning or currently

develoﬁing. Figure H presents the application areas (not systems) which
. v

one-third or more of the national survey colleges plan to upgrade.

» FIGURE H

Application Areas Developing or Plantting to Develop

o

Application

ReSEondghts

Financial Aid Grant Records \ 467

Graduation Followups 417

Scholaféhip Records 427

Dropout\Followups 39%

Eiprary Inventory . . 39%
ST




Library Circulation " 38%

Bookstore Inventory A 382'
Applicang (Recruitment) 38%
Alumni Records and Followup -. | ‘ 37%
‘Facility Utilization 34%
\ Enrollment Apalyses ' 332%
HEGIS Repértiﬁg | - 337% |
Facilities InQentory ‘ 33%
Library Periodicals ’ 33%

In analyzing the survey results, those cqlleges classifyiﬁg thgir
systems as ¢dn "integrated MIS" were isolated and studied to seeji; any
characteristics distin uiSb them from those with leés sbphisti&ated
systems. Major(differe ces included:

1) The state provides computer services (and software)
to*57 percent of the MIS colleges but to only 33 percent
of all other colleges. This reinforces the observation
made at the case study colleges that strong state
involvement, especially in obtaining inhouse minicomputer
and software, was very positive.

4

2) Priorities were very different. Non-MIS colleges

accorded instruction in computers and data processing

the first priority where as in the MIS colleges, it

ranked fourth--after Student Information, Financial

Information, and other Administrative Support.

* ' \

3)  Hardware at the non-MIS colleges was not as up-to-date

as at the MIS, as over twice as large a percentage .

of non-MIS colleges still use batch systems.

4) Due to extensive state support not billed at the
. college level, annual costs for
hardware leases and software directly to the colleges \\\5
were much lower at MIS colleges, though other expenses

were about the same.
po

None of the case study colleges that had upgraded their hardware

had converted their-major administrative software. The reasoms for this

N b
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varied but ificluded state support by providing some of the new softwagf,

isfaction with earlier software, changes in hardware vendors, and -

ld
. 4 )
preference of the head of computer services for development rather
Al

: M
han conversion. Rather than convert software, they either developed
%
- . . N
new systems or obtained different software from other sgurces.’ Since

several years are usually required for implementation of completeg
software systems, complete information systems soffware was more a
function of the length of'gime sincevthe~¢ollege had upgraded hafdware
than how long the college hag %ossessed computing cépability.

u

A major factor in having more sophisticated finformation systems at

¢

the case study .colleges was the level of trainidg, the background, anq

_interests of the head of administrative computing. Though ¢bvious, it

is a factor often overlooked in the press to keep costs low at many

.
w

small coi;eges, where theﬁgpad‘of computing may be assigned only a
professional staff position. At colleges with completely state provided

information system services including an "integrated MIS" -

t “ Y ’
unsophisticated users employ only scattered dpplications.

Instructional Applicationsg .
N . ’
Instructional applications include:
LY -~
’ ® Computer information systems or data processing
curricula N

® Computer literacy instruction, or teaching non-majors
how to use and apply the computer, -

® Computer assisted instruction (CAI) where the student
uses the computer tQ learn other subjects, ) '

® Computer managed instruction (CMI) where the instructor
uses the computer to assist with material
preparation and/or records,

i ® Word-processing instruction, which mi a be -
considered a form of CAI.

-

N
LY | t




Computer strvices to support any or all of these areas would be
considered instructional. -
h \\ ’ -

Sm&11 two-year college computer centers utilize an average of 35 : . -
,
percent of their\time.for various instructional applications, according
to the national” survey. In almost all cases, the §mall college has only
one computer center, which is used both for administrative and

“ ) instructional purposes. , The CAUSE study further comfirmed this,
: « . ,
reporting .that 90 percent of .the two-year colleges studied used the same

systems f6r both instructional and administrative applications. The ’
cases studied showed this is both cost effective and workable. &

The national survey results showed that 34 percent of the colleges

-

3had'career programs in Computer Science or Information Systems with 29

Sy N

it

pereént having transfer programs. A total of 22 percent plan to add a
career progfam; 23 percent plan to add a transfer program. .

4

In the case study colleges, four provided an instructional program .
in computer information systems or data procegssing that used the same

Spoet. [}

inhouse\minicomputeF as for administrative computing. In all four, the
head of the computer pen;er was also respon;ible for the cémputer
ingtruction program, teaching at least one course per term.

Computer literacy was not addressed in the national survey but was
only in the planning phase or not under consideration at the case study v
colleges. The investjgators have witnéssed recent concern for
professional deévelopment in cémputer literacy for college personnel at /fw;)
an idcreésing nuﬁber of small colleges visited. Suéh awareness level

and user level training of faculty will be provided at most colleges in

the near future.

EMC - 48 zi\ . v 4 )

s : -4 -




sy

The national suryey found about 21 percent of the colleges had CAI

. in one or more disciplines. Seven separate areas account for most

applications. These are listed, rank ordered, in Figure I, which shows
math and business, the "traditional; CAI areas to be the leadiﬁg fields

of application, along with computer instruction itself.

FIGURE I
£
Computer Assisted Instruction }
Applied in the Following Disciplines (Rank Ordered)

1. Math

_ 2. Business . - .
2. Computer Instruction
3. Social Sctence
3. English ’ T L
4, Physics .
4,

Engineering)Technology

Computer managed instruction (CMI) tecﬁniquesgincldding test

grading, analysis, generation, and maintenance of question data bank

’ 0.

were found to be in use at 10 percent of! the.national survey colleges.

¥

Another 25 percent of the colleges would like to add .CMI. In the case
study colleges, CMI was found at t@o of therfive; though neither had
broad based CMI applications.

The CAUSE survey included test scoring and aQijysis as part of

1

"Other Administrative Appljications.'" Out of 350 institutions, 191

reported thig capability but no breakout of institution type nor size
-

was provided.

. \ i

. . . 7
Word processing was not included in the national "survey. However,

&

among the case study colleges, two already had strong word processing
. ; P .

instructional programs using terminals on the in-house minicomputer,
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along with a letter quality .printer. A third was in the process of
adding word processing both for instructional and administrative

applications. Though CAUSE did not specitically assess administrative

.word processing either, several colleges reported the use of proprictary

-

word processing packages. It is clear that word processing is another

area of importance to the small college as the information age continues

r

to devélop. ' -

Costs

«

. R ,
_As was discussed in the Background section, costs are difficult to
1 ]

o

compare among institutions. However, cost data can present a valuable
berspective especially to those colleges new to computers/and
. -
information systems.dn campus. The national survey requested the annual
budget for computer serVices, but not data on one-=time capital
xpenditureé. The average annual budget for 1980-81 Qas 359,057 for the
1 survey colleges that _ptovided datae Though almost all reported
hardware, personnel and supplies/support costs, only 42 survcy'}ollegcs
reported lease costs and 47 colleges reported software cvosts. The
avera;e hardware and maintenance cost was $24,764 whereas average
personnél cost was $30,991. Supplies and support costs wepe reported as
. , - s .

$6,358 pér year. These data can bhe used only very generally in

3

reviewing cost, however.
.

"* Among those 44 national survey celleges for which the state
provides computer services, there was a dra55¥ic drop in the average
anfual budget, as might be expected. The average in that case was only

$35, 475 with the largest diffegence being the‘éreatly reduced hardware

! -

costs and lower softwaré costs to the college. These expenses are

, : . -, . .
usually borne by the state system.- .
1

-




Among the case study colleges, slightly higher costs were found, as
all had in-house system expenses even if ;tate system services were
provided, A detailed breakdown of annual'computer operations costs of
the case study colleges is presented in Figure J. The difficulty in
comparing thesé'data is more clearly seen in that Figure. An analysis’
or interpretation of these data results.in an expected annual operating
cost of an in-hcuse minicomputer system of $75,000 to $100,000 with
about 50 percent_of the cost.personnel salaries.

The4low gsoftware costs reported (about $2,000 per year) éan be
attributed to the tendenéy of such colleges to develop their own
software or to seek softwaré from other sources in state rather than to
lease software. '

Cost allocation back to user aepgﬁﬁmgnts is frequently reported for
larger imstitutions. However, only Qnedof five case study colleges
allocated any costs back to the user; rather, computgr services provides
support to all aspects of the college as needed.

The 1980 CAUSE Profile (Thomas: 1981: 54-57) reports a much
higher aJérage anﬁual budget for the nine small two-year CAUSE colleges
reporting data. The average budget was $195,015 with 53 percent spent
on personnel; 35 percent, hardware. Though this was by far the lowest
average budget repértcd tor any group of colleges in the CAUSE profile,
public or private, it is almost twice that in the case study colleges
and is three timés the average figure of the over 100 colleges v
participating in the national S;rvey. The range'of costs repor;ed in
the national survey was a minimum of $1,000, for hardware only, to

$255,000 for total costs. However, only 3 of 115 repbrted costs as high

as those reported in the CAUSE survey.
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FIGURE J

Computer Operations Cost Protiles (1980-81)
For Five Case Study Colleges )

College College College College College
1
A B C D E
Ownership of CPU  Owned Owned Owned Lease Lease /Purchase
q

Initial Hardware Not Not

Cost $77,000 $83,466 $75,000 Applicable Applicable
Capital Outlay:

For New Purchases 5116,069 $25,000 $2,300 SO $20,000
Hardware Lease/

Purchase Contract SO 50 $0 $21,930 $55,500
Operations:

Maintenance $33,375 $21,600 $17,000 Included $18,500

With HW .
Software $1,360 §2,208 included $2,384
: With HW .

Personnel $48,500 $37,000 $37,000 $50, 345 $103,000
Benefits Sb, b4 $53,000 $6,5001 . §$6,041 $20,000
Personnel Include:

Administration Yes Yes Yes Yes Yes
}nstructibnal No Yes No No Yes
Supplies/Services $8,064 $6,000 2,900 $13800 $6,350

. v ~ -
\ -

Training/Travel $800 $2,000 $300 S0 $2,400

Total Oﬁerations

Cost (Not Including . *

- Capital Qutlays $96,573 S71;900 $65,908 568,186 $152,634
, . ' -«

Operations As A %

of Educational and
General Not » Not
Expenditures 6.4 2.5 4.6 . Available Avaijlable

Note: Costs include operation J} facillty for administrative and instructional
use except for College D, which does not have an instructional program.
Personnel included varies, as noted above. The state does not charge
cost for state provided computer services to the institution for
College D, therefgre, no‘cost is identified for those services.

4

” .
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2 . .

The People: The Educator Versus the Technical Perspective '

The people;—both users and provid?rs——afe the most crucial element
- in computer s;rvices whether instructional support or administratise
information systems. As reported in the literagure review earlier,

* . LY >
numerous authors have discussed the crucial nature of human factors iﬁ
the success of anyvinformation system--whether in industry or education.y N
In fact, Diran (1978: 273-283) documents the total failure of an
advanced information system at a large university--due to human factots.

The majority of information needs within the small college can .
often be met with less than the latest hardware and with umsophisticated
software but they can nét be met without commqnicaéion and sbaring of

/// responsibility for the quectives among the users and providers éf
computer services. The pro;ider qnd the user of computer services,
whether educatidnal/O; administrative information services, have been
traditionally people of very different training, with divergant T

ot ‘personalities and persoﬁal needs, and quite different job objectives.

These ‘factors mean that very different perspectives are brought to bear

upon the definitign, purpose, and priorities of the services provided.

The computer systems professional is often referred to as a

'techniggan'. As a technician, the, typical profile that emerges is of

an individual far more interested, and .capable, of coﬁmunicating with

hardware and software than people. ﬁy Erainiéé, background, and
inclination, computer systems professionals have a higher need for
personal growth and a lower need for social interaction than other
groups (Couger, Zawacki, and Oppermann: '1979:  2-5). They tend to know

less about the overall organization, its procedures, and priorities than

do the users.
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The user of computer services, on the other hand, is usﬁally not
sufficiently knowledgeable technically to understand what.is required to
-accomplish new or modified systems, resuiting'often in uncertainty‘or
fear of change. Educators especiglly‘are more accustomed to verbal
cOmmumiqations that lack the preéiéion neédéd for Systemé definition and
are uncertain and uncomfortable with thé potential impact of computer
systems on their role and.responsibilities: Out of these
characteristics that are all too typical of users and providers, there
of ten comes a lack of rapport, pocor communiéation, little “trust and a
lack of willingness to understand and share responsibility for effective
systems. !

Since their application of computers is considered exemplary, the
case S£udy colleges were ;nalyzed‘to identify characteristics thif lead

to effective user-provider communication. These include:

® realistic expectation of computer services
by the users,

® user involvement in system design, .

® an attitude on the part of the computer staff S
that tqeir objective is service to the college,

* ® user responsibhlity for data validity,

® confidence, developed over time, in the
reliability of the computef output by the user,

® a deliberate cultivation of communications among users
and providers by one or more key personnel, and

- .

® well defined scheduling procedures for development
and production.

However, even those colleges with exemplary computer applications
reported some attitudinal and communication problems.
Problems

)
The most crucial problem area in information systems is human

&

)




communication, however, there are~aiso other.areas of concern in
effective implemgntation of information Systéms. Initial costs and the
3 to 6 percent of the annual budget needed to sustain Operations can
still be:}rohibitive in the small college. However, this is viewed by .
fewer-and fewer colleges as an optional expenditure. étate support can’
remove this as aAfactor. Among the national survey ‘f{;;;s, 37 percent
received part or all of their computer services Adirectly from the state.
For these.institutions, the average annual cost of computer services was
only $35,475, fir less- than the average for all the survey colleges of
$59,95%. The case study coiléges all cited inadeqﬁ%te funding as a
problem resulting in hatrdware inadequaéies at three of the five; and in
insufficient personnel at three of the five.

Technical¥personnel turnover is also a frequent problem area.
Thoﬁgh this tﬁrnover is typical of any computer égnter, 1£ is an
especially difficult problem for the small égITg;g\ The average staff
size in the small college as reported on the national sifvey was 2.74
F%E, with ﬁo more than one analyst reported, and no more than two

1

programmers at any institution. The loss, then, of even one such person

>

may totally deplete the support staff to an entire area such.as finance.
The environment in the computer centers, at the case study colleges

probably provides more growth opportunities:and betziﬁ\horking

conditions than average, since computer stagff turnover was not a major

problem as it typically-is. The cgse sthdy colleges identified
personnel turnover as more a problem with user personnel than computer
L ‘

staff. The loss of key 'user personnel through turnover is equally

disruptive as the loss of computer staff. This is especially true in

the small college where the business office staff or the student records




/ .
staff may be only two or thfee people. 'Rarely do small colleges have

complete office procedures mahuals or adequately cross—trained office
personnel. As a result, much infogmation as to correct use of existing
inférmation systems is -lost. Also, when the Directéf of Student Records
or the Business %Fnager change in the small college, there is often a
change 1in priorities: and needs as perceived from the 'top' resulting in
changes that impact the information systems.

The case study colleges also cited planning, coordination, ‘and
“establishment éf development priorities as problem areas. These same
problems areas--user/provider commun%cations, funding, staff turnover,

planning, and determination of priorities--are all frequently documented

in the technical literature.

L. *s . o
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FUTURE DIRECTIONS
! L)
- ' What, then, are the future directions in which the small two-year
college will tﬂavel——directions,opened by.computing and the newv
. ‘ .
technology, and the undreamed of possibilities that are now feasible?
' ) The quted States and the Western world are developing into an

Information Society. Already 50 percentgof the work force in the United

States are information workers—-about 55 million people (Bauer: 1982:.

.
-

30). New means of accessing, transmitting, obtaining, or otherwise
processing data affect their futures diredtly. How the leadership of
the two-year colleges meets these challenges will be the true °

determinant of the future of computing in two-year colleges as well as

the future of 'the colléges themselves.

- The Technologyg' New gﬁssibaljties
.
At an ever increasing pace, amazing developments in technology
appear and are adapted to instructional applications or impact
instruction through administration. These include transistors, .
integrated circuits oﬁ a greater and greater scale, lasers, video disks,
microcomputers, telecommunication, voice communicationsg robotics, touch
sensitive screens, micrographics, and electronic mail, to name only a
few. %he new technology has advanced far beyond tﬁe ability of society
;
and of education to apply it effectively--we do not4yet fully understand
Fhé possibilities that now exist. Developing into and implementing
these possibilities will be the thrust of technology for the next few
vears. According to Calvin H. Holt, vice-president of marketing at

Infotecs, '"'The next five years will be dominated not by new, innovative

téchnology, but by merging or synergistic technology" (Tunison: 1980:

~




10). The integration of the curren& and possible hardware with new
ideas for office efficiency, communications, instruction, and other
means of increased pro;uctivity will take time to develop fully. What
are the technological changes legding these possibilities?

The microprocessor and the entire industry spawned since 1975, when
Altair developed the‘first micorcomputer, will have thé greatest effect
on computing technology and its users over the next decade. According
to dohn C. Dvorak (Swaine: 1982~.35) the 'clear cut trends' in
microcomputing are: .

® multiple processors

® high-performance 8-bit based systems

® fag;ier output devices

® the talking computer.
Already Intel is reputed to have a mic;opr6€€;sor that can handle a
physical memory of 16 megabytes (16 million bytes) and a virtual memory
of 1 gigobyte (1 billion bytes) (Computerworld: 1982t »
73)--supercomputer capacity. As a result of microprocessor technology,

o

computer graphics is predicted to become one of the major tools for

-

- increased office productivity in the 1980's by Hewlett-Packard (Batt:
’
1982: 24).

The newest ehapter in distributed processing is the ﬁ&crocomputer
network which became a reality only in 1980 with NESTAR's ability to
interconnect up to 65 APPLE microcomputers. Hard disks such as that
announced by Corvus, and network software are making this possible.
These networks will be used as analytical tools and adjuncts to central

data processing. These networks.open up access to shared peripherals

and data bases as well (Beeler: 1981/82: 58).

—7
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Concurrent iﬁprovements in communications techpology anéij/

= ’ development of information utilities along/g;th the invasion of(miiliﬁns

of homes by microcomputers, have lead to at least 600 accessible on-line

data bases (Cox: 1982: 1ID3) in areas that include everythiné’from
medicine, stockmarket data, airline reservations, or libraries to the

Seérs‘Roebuck catalog. Also, there are o;er 1,000 computerized data

bases availaple in science and technology.xfghe shear volume of data is

@ . making information inaccessible. As a result new means of dealing with

the data are being sought. One concept now in the prototype phase is é
"knowledge base" Synthejized from the research (Doszkocs, -et. al.:
1980) .

; Benjamin (1982: 117) predicts the "terminal will be as common as
the telephone in the office" in the 1990s. As the computer terminalubr
microcomputer appears on more and more desks, it will become“the ne;ve
ceriter of office communications. The gomplete integration of word

b brocessing, facsimile equipment, optical readers, and electronic mail is

predicted in the 1990s by many futurists, idcluding Xerox's Benjamin

(1982: 11-31) and Pomerantz of Todayg%office (1982: 41-47). /Tﬁ%{;on

(1980: 6—115 predicts a total merger of data processing and word

processing in th® 1980s. Palizzano of Compu Scan (Tunisong~1980:
‘ «

6-11) foresees word processing,, data processing, communications, and

intellféent copies all "tied together" in the 1980s. )
Further eyidencé of the dé&elopment of "merging" technology is the
integratioh of voice, image, and text via video disk 'storage and
_retrieval now predicted by some observors (Pomerantz: 1982: 47).
Proéessor Negroponte of MIT ia discussing videédisk technology predicts

. that in five to ten years there will be advances that now "we can not




even imagine" (Needle: 1982: 3). Already tﬁe merging of current
videodisk and microcomputer téchnology cén produce fantasticaly o
N . ‘
interactive simulations and scenarios for entertainment or learning.
Currently, however, production expenses ard almost prohibitivly high,
thoughluse costs are“al}eady low.
Interest ha; always been great in Voice communication. Voice
comﬁgnication~15301ves both recognition of human speech by th éomputer
: ’
and ;;eech syntﬁgsis wiich converts machine data into intelligible
sjptheticvspeech. This is viewed by some as the ultimate in a user
friendly system. Kornbluh (1982: 41) prédicts that although it will
only be fair in quality, the use of such equipment will grow
substantially even thoﬁgh it is likely to be expensive, and require high
maintenance. However, according to Negroponte (Needle: 1982: 6), by
July of 1982 a voice—recégnifion précessor had been developed that Ca?& -
recognize a 120 word vocabulary and yet retails for only about'$500.
A parallel effort is.being made to achieve effective touch-sensitive
screens as a form of input. IBM's Estridge predicts these will Become a
.  major, input device'{Needle: 1982: 6).

‘

'Merging' technology is also in evidence in the satellite N

telecommunications field, where data communication, voice communication,

facsimile, andvteleconferencing are linked as part of an integrated

service as Bell and other communications giants enter this field.

Paralleling the hardware developments is the "synergistic' aspect

of technology;—qhe development of software that will enable the

'possible' t& become reality. How crucial is the software development

effort? Accordingly to Xerok's Benjamin (1982: 21) ".... the largest
'C; constraint on the success of the Information System“function for this -
‘.
< U
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o

decade will be the inability to deliver the software required ....

* That is just as true of educational systems--both instructional and

' i , Y ) .
administrative as it is of 4;Z%Strial information systems. The:
constraints, on software development are both financial (as will be

discussed in the section on economies) and human. A copment by Sir

Norman Kipping over a quarter of a century ago applies: '"The limits of *
whdt -can be done are less and less impoSed by scientific knowledge, more

and more by human psychology" (Instructional Inncvator: 1980: 15).

Benjamin '(1982: 13-15), however, predict;\hgteady improvement inﬁail‘
aspects of software" due to developments in reusable code, data base
. v

systems, structuring methodologies, design languages, and user

languagés, and the shared use of software packages.

N ¥ P

New Economies

The new technology and the demands that result are producing new
&

and education. The drastic declines

economies in indéstry, the offices,v

in hardware costs for a given performance capability over the“past

twenty years has become a cliche. According to Sperry's Gehring, "In

-

(\\\%1955, it may havezgost 550,000 a mdnth to use the latest hardware.

Today, those same capabilities cost about $200 per month" (Tunison:

Sept/Oct 1980).

é ) ‘ !

Hardware, then, is no longer the major expense in computing,
instead, the provision of the service is the major cost——either software
or staff or both. As—eérly as 1?ég; a Datamation survey repérted that
hardware and maintenance were only-38 percent of the data progessing
budget, while personnel costs were 52 pércent (Kanter: 1977). Suryeys(
as reported earlier in this mbnograph show that the cost_of developing

or purchasing software now exceeds the hardware cost. The extent of
» - i

.
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this shift is berhaps best illustrated by an offer extended by Quodata

-

in June 1982 to give free a computer with an original list price of over

_$47,000 td any college buying $64,500 in college administration software

»
that would execute on the free ¢omputer (Congdon: l§82). >

[

Benjamin (1982: 12-13) predicts’ this trend will continue. He

.~

projects a 30 to 40 percené annual cost/performance increagg during the

1980s, as in the 1970s, for both the computer and storage devices, while

labor costs are projected to rise at 10 percent per yé%r giving a 1990

salary 2.6 times that of 198Q. Cufrently-a typical terminal work

-

station for a large time-gharing system with terminal; a port, a part of
a controller, and nec%gsa ystem software caﬁ~cost about $7,000

(Madror: 1982: 37). This is 50 to 60 percent of a clerical salary.
& s o
Benjamin predicts that by 1990 a very powerful terminal will cost only

11 percent of a clerical salary, leaé\than 4 percent of a professional

salary. This wotld only bg slightly higher than current telephone

-

costs.
» N

According to C. E. Exley Jr., president of NCR, "Its been‘estimated
that, during the past twenty years, the cost/performance ratio of
hardware has improved 10,000 times. Yet the cost/performance ratio of
software has improveq only sevenfold. The challenge is to use the

-t~
advances in technology to 7id software development, thus bringing the

-~

improvement ratios more in line with _each other" (Tunison: Sept/Oct
) ,

1980: 9). #‘

In computer instruction the cost of software is dramatically higher
than hardware. Christopher ngé/gf‘the University of Houston (1980:
22) reports that the purchase of a computer is.10 percent of G%er,cost

and programs, 90 percent, for educational computing. The cost of

) ) o
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providing computer assisted instruction (CAI) is decreasing by 5 percent

per vear with a 10 percent per year ingrease in productivity. Dede

(1980: '18) further projects that this'trend will continue until by 1990

<

CAl will be threed times as productive as it is now at onejhETf the cost.

The, increasing cost of teachers in a labor-intensive ‘educational ,system

4 &

makes the declining cost of CAI even more attractive as a less expensive

way ot teaching, in those areas that machines do well.
» ."“ 73 .

As data communication increases in iﬁ%ortgnde in the computing
oo g R .8
y field, its costs must also be anticipated., Benjamin (1982: 13) -

‘ predicts that data communications costs will decline at a rate abdut

-

equal to inflation. : .

- ’
. v \

The economies of information systems in Jdpdustry are better, defined o

than tor education as the dollar value is easier to,ascertaiq~in‘the

i

\ o .
e than in the classroom. Colleges, however, are approaching (

market pl
the era }rojected in 1574 by Richman and Farmer (297) Fhét fShortly it
will bgtoo expensive not to éomputea and'univérsifies End college; will .
join other complex organizatiqnsAin obtainihg*all the informaLion they

)
need to operate reasonably efficiently."”

Informatjon Systems Directions

*

The ‘impact to-date of computer based information systems on small
N - 13

colleges -has been mixed--enough success to ent%ggbtop management to move
N v

faster and faster toward such: systems; enough problems to cause
Q_ ’ ) - . * ’ ' . 3 .
resentment sometimes among key users; and enough capability greatly to
- ° - ! .

relieve work loads at the operational level and make ayailéble the most -

B

complete, timely operational daté that small colleges have ever had.

Despite costs, resistance’to change, implementation problems, and .,

only .partial success, computer based information systems are as - . T

z

’

Qo o o ‘ ) T £ . ‘
. . . . o J .
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-

inexorably‘'the wave of the future for small colleges as for large, or as
' ) A

" for business and industry. Small %flleges are moving more slowly into
B i . ety .
this technology than many other components §?£Bur society; waiting until

' 3 .
the Ptechnology is tested el'sewhere, using their sparse resources for 'the
. . _
most effective tools they can afford.
s A
A strong Management Information System can have both positive and

)

-~ negative impact on an institution. Baldridge and Tierney (1979)

reported it would tend to:

® increase adminiétration\centralization,
B . . Vs i ' . .
"o impact the distribution‘df power within an ‘ -~
SN " organizationy , . :

;-
[y

/® increase departmental distrust,

5

15 improve quality of data $ailable,

~ ‘ ® speed information flow and problem solving,

® facilitate Special:problem analyses, and
o impact departméntal spending pat;erﬁq.
Faith in’ such systems for the future abounds, as recorded %y Cheit and

Plourde when quoted by Lawrence and §ervice (l9§§: 67-68), and by

\

. Baldridge and Tierney (1979) who stated: "We feel very strongly that

adequate data and good management information systems are invaluable

>
'

aids to decision.making." Eickoff (Schouest and Thomas: 1978) stated

it most emphaticélly: "The development of an adequate MIS for your

institution may be the most c¥itical effort your college can mount in

- $
the forseeable future."”

In trade journal articles too numerous to cite and at educational

cgnfenences‘such as a _GCAUSE conference at which Plourde spoke (Schouest

S

and Thomas 8), the .future clearly lies with on-line, interactive

- distributed network concepts. At a small college this

\

systems, us




tetfinals——a mini or|séveral mic}ocomputers—4interfaced to a large

designed to serve all étate commuPity colleges (this

~5p t 1OoM—pre

computing, with access to the power of a large mainframe and state-wide
/

communication capability.

compyting netwo

s a wave of the future). des local, autonomous

T d

Colleges will not be far behind industry in merging word-processing
and data procéssing and using electronic mail. On-campus electronic

mail at universities is now commqn and multi-university electronic mail
r

'

systems are now being developed.

’Data base management systems and proprietary software packageé will
be more and more in use both in industry and in émall colleges.
Rﬁdimentary data base systems are already available for microcomputers.
However,_in a studyhrepdrted by Martin ¢1982: 7) only one-third of
fifteen large compaﬁies in governmént sites reported using data base
technology for.over 20 percent of their application needs.

These packages d?; part of the effort to overcome the }imitidg ‘z*/
factd? in bringing information systems to the small campus--personnel.

' Eichgrn noged (Tunison: May/JLne 1980: 6-11 4that the lack of
qualified personnel, both at the company or instit§£ion and at the
‘'vendor will be the limiting factor'in implementing advanced systems SUFh
as integratéd word and data processing. Tunison also noted (Sept/Oct

1980: 9) that many small systems users, (which would include small

colleges) will not be able to develop Eheir own software, as the

>




shortage of trained software devglopment personnel 1is expected to get
worse. Purchase of software will be far more economical.
As the computer terminal and information systems perme.ate industry,
"end user'" computing, that is use of the computer directly by office
staff, administrators, and others to format output, extract information
etc. without programming assistance, is projected to continue to grow
from its current le;el in industry of 40 percent of processor demand to
75 percent by "1990 (Benjamigg 1982: 17). Currently end user Computiné
ﬁ ' is only a small part of computing in colleges, with the growth
. » beginning, -but anticipated to be at a rate at least as greaf as that of
industry. This will be made possible by access to the hardware, newer
"user friendl&" software, including tools for data base access, and
more computer literate users.

' Conceptually, as more experienc; is gained in industry and in
larger inétitutions, the'use of planning and prediction models and‘other
quantitative models can be exptected to increase in small colleges. The
impact of the computer can thus slowly move upward from the operational
level to impact top, management (Glenny et. al.: 1976) (Lawrence and

. Service: 1977: 64-77). But will this happen? There is a disparity of
opinion onpthe impact of MIS's on ganagement personnel in industry. )
Kanter (1977) reports two extreme positions ... one that MIS will permit
higﬁer level management to control a greater part of the business and
another that is skeptical, believing that MIS can do little to nothing
to motivate and direct workers. To-date, MIS has had only a slight
\

impact on the planning and decision making processes, even in industry,
- . .

but have been effective at the transactional and control levels. Kanter
f

gidentified six elements in the decision process ... 1) identify areas of

%
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improvement, 2) analyze these areas, 3) develop alternative solutions,

-

4) evaluate them, 5) make- the decision, and 6) implement the decision.
The MIS has played a prominent role only in implementing the decision,
due to factors that include the external and generally unstructured
nature of the data required, lack of understanding of management

A\
techniques by managers, and the use of intuition rather than information

by many decision makers. The status  of MIS can be put in perspective

with this antidote by David Gerrold (1982: 12-13) about a friend of

his.

He told me that he takes his computer with him everywhere
he goes. He says that-he has the official United States
Government five-cent computer. It's a nickel. And every
time he has to ma a decision, and he gets stumped, he
flips the’'coin. )

Sounds pretty Stupid,‘doesn't it? Letting a coin make
your deci§tons for you? That's what I said.

"Oh," said my friend, "I don't do what the coin says.

I just and see if the result makes me happy or sad. Then
I know what it is I really want to do." He grinned, "I do

the same thing with all that information that churns out of the
computers ‘at work. They don't tell me what to do. They just
clarify the optioms so I can be more responsible in choosing
what I want to do. That's all.

Information Systems; then, can be expected to have their major
impact at Fhe transactiona} and control levels in the small college for
some years.‘ Only as top management’ becomes more knowledgéable in using
Sgphisticated planning and decision support tools can information

. «
systems effectively impact the décision making process; yet this wiil
lag industry by a computing ''generation'. \\\\\

Instructional Directions

"The last technology to help education significantly was the

iﬁventioqigf the printing press in the late 1400s" (Heuston: 1982:

17). Heuston goes on to point out that a book trapsmits information
P
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across distance and time without the pefsonal avéilability of the
author. Computers do this and more. Thus use of computers can generate
productive benefits for teachers whétﬁgé them that will make teaching
without them uncompetitive in cost and performance. Computers, like
books, can replicate the excellence of top teacfers; can reﬁroduce
information accurately.

In our current educational system, the average elementary school

-

teagher provides bnly‘bne or tﬁo minutes per day of idﬂividudl %)
instruction per student (Heuston: 1982: 2). An almost total lack of

indivddualized instruction results then, whether the delivery medium is

books, television, movies, or the classroom teacher. Computers,

- ) .

héwever, offer as their key instructional advantage the ability to be

' interactive--to give immediate, individual feedback to every learner.
Computers are a way to make learning more efficient, not to replace but
to augment a good\teacher. Their pervasiveness in our society already
leaves no doubt that they are an essential part of the education
process, both as a tool and an object of instruction.

Jerry Brown, Governor of California, has already defined a new

‘literacy based on the three C's rather than the three R's (Mace: 1982:

30). The new era is that of "communicating, calculating, and
computing". The evidence of computing in the classroom assaults us on
» .
b ad

all sides, froggjournals, computer stores, sales pleople, parent groups,

teachers, and students. The assault inclqd!s the extremes ... the

by

s kY
"arcademics' concept of games for education, the naive aSsumption that
applying computers in the classroom is a quick and easy "add-on" and
will solve all learning problems. In the euphoria over this fancy new

tool, many mistakes will be made in application ... using the computer

ERIC . e
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\
P _ .
when the real experience is possible, using the computer as a substitute
for a teacher,” using the computer for its "game appeal", using the
: :
computer for that which it does not do well such as teaching imagination
or creativity.
-
But out of this over-enthusiasm by some, and out of the skepticism

and fears of others, over the next few. years, a powerful, effective tool

’ for more effective learning will be developed. . e

‘w

Instructional applications for computer assisted instruction are
already very effective in drill and practice such as that used in lower
grades, remediatioﬁ% and beginning new materials. Tutorials, that‘not
only drill, but individually teach are becoming more and more available
in purchased software; however, these take more time to develob than
simple drill and practice. Gaming and simulations are proving
effective, and will be expanded, for instruction both in business and
science. Access to some of the thousands of data bases will enable
modeling to be moré and more realistic. Simulations in the medical
training field, including nursing, and a variety of technological fields:

will be expanded rapidly through the merger of data base access, video

disk, and microcomputers. Sound “Beneration and computing has already

4
become so inexpensive that instruction in music can be effectively done
at all levels of eduéation. Voice generators are already being used
widely for instruction of some types of handicapped individuals,

especiqllf blind people. Experimentation with all these new tools will

abound, some part of it, perhaps small, will persidt and change the way
{

¢ ’

we teach:
IW addition to.teaching with the computer as a tool as just

discussed, the ubiquitous nature of the computer means that learning
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computers

‘
@

about the computer will be as essential as learning to drive or use the

~

ohone.  Alreadv, there are igpgtter worldg, computer camps, . computer

town, computer arcades, computers for kids, computers in libraries,

-

in museums, and evsn/éo{putem in schools on which children
and adults 1eaan about computers. The local PTA's help sponsor bake
sales and computer fairs to raise money for hardware. The two-year
college is far behind in this headloﬁg race into computer technology.
In only a few areas are two-year colleges leading elementary and
secopdary ééhbols'into instruction in'computer litgracy. This is a
major growth area for the two-year college, one 1£;nmst tackle soon or
lose to other sources of education. . Development of effective comPuter
1i eracylgfograms aimed.at all college studénts, and at the generaﬂ

¢ v
publie, and the development of the status aé a leader in the community,
in thisha£ea is a majgf challenge for.the.tyo—year college over the next
few years.

Another major componhent of the computer in education id that of
instruction of computer.séientists or computer programmers. Two-year
colléges must constantly update and reviée their instructional programs
in computing to keep them current. - One of the major criticism pf'
computer education programs by industry is that they are outdated, and

*

lack instruction in applied areas. Two-year colleges then face a real

g
By -

challenge to maintain adequate hardware, and a viable curriculum. Most

of all, they‘face an enormous challenge in keeping top instructors in
the=tield, since salaries are uncompetitive:, Even universities can not
get nor keep top quality instructo:s'in'the computer‘field. To address
these problems, two-year colleges must ﬁbrk with industry to offer

e

training in the use of computers that meets the needs of industry.

14 ‘h%- . '_.\,‘ .

o
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The computer as an instructional management, tool is also becoming

increasingly popular. Integrated with a computer assisted instruction

program, and in the Yight hands, computer managed teaching and diagnosis

can become a powerful total,instrﬁétional program. This int;grated
concept, however, requires more sophisticated hardware, software, and
especially more sophisticated users than do individual applications.
Widespread, effective use will take several more ;ears.

Another major educational direction, especially in the techniagl

.college, is ?he use of the computer as a tool--for computer aided

design, automobile d%agnosis, draftipg, anawothers. Introduction of
such automated tools must parallel that in industry; a significant lag
will mean declining jobs for graduates of out-of-date programs and léss
enrollment. This is a phenomena that manj’colleges are now
experiencing. Therefore, achieving technologically adequate

instructional hardware and upgrading the faculty are major challenges

confronting the two-year college.

%
Realistically, with an increasing average age of faculty, and low’

turnover, these instructional directions will be achieved much more 4
slowly than is technologically possible. In fact, faculty fear.of
computing and reluctance to change is a major issue with which all

two-year colleges must deal. Some may not change in time, but others

~

are even now leading the way to using the best of the past, the

4

knowledge gained from centuries of experience, combined with the latest
S

in computing technology to produce a new era in education--one where the

learner is far more in control.
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IMPLICATIONS FROM THE STUDY

There are, then, a number of implications tor the smail college
president in considering the rele ot computers and intormation svstems
N
in his,; her college. Some of these have been extracted ripmnrlu

monograph and given below, .

Policy Implications -

1Y Planning for computer, hardware procurement and intormation
systems development is essential. . ~

?) Written plans are preferable, using a three to five vear
period, with input on both administrative and instmgyctional needs.-

- . . |
3) Placement of computer services and ipformatiod systems within
the organizational structure is a key issue, with a long-term impact
potential on the power-structure of an organization.

4) State offices often play a major role in planning, procurement,
and software development. “This relationship should be' considered in any

policies established. C,

5) Computer services compete with other institutional services for
scarce dollars--costing 2 percent to 6 percent per year® of the total
budget. '

6) A method for assigning priorities for accomplishing the
computing needed mudt be developed, both academic and instructional.
(This usually closely follows the thinking of the college President.)

7) State proQided computing services often greatly reduce the cost
to the college of having computing power available though there is far
less control over computing resources by the college.

8) Microcomputer proliferation on campus is already becoming a
major issue. Who decides if microcomputers can be purchased and how
they will be contrplled are subjects of controversy. Colleges have
neglected this crufial policy area.

Hardware Implications

1) More and more, computing will be on-campus, interactive, and
on-line, using either a minicomputer, microcomputer, or both.

2) Most small colleges use the same hardware for both
instructional and administrative purposes.
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3) Two vendors, IBM and DEC, account for almost 50 percent of all
minicomputers in small colleges. .

4) Consultant assistance is usually necessary in the small college
in the needs assessment and hardware procurement phases, to obtain the
necessary level of expertise in these specialized areas. '

5) Annual computing costs are far more a-factor than initial
hardware costs in making computing decisions, ,as over 50 percent of the
tvpical computing budget is for personnel .

i

6) Careful analysis is needed to determine whether to lease, ¢
lease/purchase, or buy hardware initially, based hpqn individual
factors. ) kﬁ

K

7) Small Coileges are now using only 35 percent of their.cdmputing
time for instruction, a figure which is likely to grow rapidly.

-

Software Implications

>

1) The decision to develop pew software, upgrade softwate, buy
software, or seek in-state softwane from another college has a
long-range impact on administrative computing and on”total software

costs. ' > . '

2) Though internal development of software has been the most
popular choice, it is also the most expensive method of obtaining
software. ) .

3) The most sophisticated software is usually found when the state
takes an active role in providing computer services or software.

4) Adequate documentation of software, especially operations
documentation, is essential as a parntial safeguard against staff
turnover.

5) Software is also a crucial iggue in using the computer as an
instructional tool.

Personnel Implications -

ERIC

.
. F

1) In an effort to keeﬁ down costs, small colleges often
understaff the position of head of computing. This results in less
effective computing, especially if software development is underway.

2) An effective head of Computing will typically have extensive
formal education, experience outside education in computing, management

—experience, and the ability to deal with both educators and technical

staff and will be in a salary range beyond that of comparably, educated
#taff in other areas.

3) Communications between users and computer center staff are an
essential area, frought with miscommunications and misinterpretations.

.

'?‘j .
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4) User preparation, education, and involvement in administrative
systems development and implementation is essential.

N 5) Users, if afraid, dissatisfied, or othexwise displ'hsed, can
totally destory the usefulness of any syste?. ' :

Additional Issues

.
- I3

y - 1) Evaluation is a necessary part of offering effective cOmputer
services. Both internal and fXternal evaluations are needed.

2) External computing evaluations should be conducted annually by
an objective consultant.

3) Evaluation should include a review of security procedures used
to assure data integrity, software protection, and hardware‘ﬁrotedtion.

a\

4) All software and _data files must .be "backed-up' (copied)
regularly amd copies retained in a secure area.

5) Data integrity, validMs#% and access are key issues in any
\ information system. Procedures & assure vafid data must be developed,
with both user and computer center input.

> 6) Computer literacy is already an essential education
element--for faculty, students, staff, and administragors, including

colle%g presidents. ’

7) Pressures from secondary schools, businesses, and the community
along with the tremendous gducatiponal potential, make the use of the
computer in the classroom a step that must be taken—-now. *

8) The computing’tapagjiit on gampus is an effective part of a
college image, but more imafe potentjal exists in effective applications

of that capability. .
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